The grape experiments at Lincoln College by Department of Horticulture, Landscape and Parks
The Grape Experiments 
at Lincoln College 
Department of Horticulture 
Lardscape 
and Fbrks 
lincoln College, University College of Agriculture 
June 1981 
Published by: 
THE GRAPE EXPERIMENTS 
AT 
LINCOLN COLLEGE 
Bulletin 36 
Department of Horticulture, Landscape 
and Parks, Lincoln College, Canterbury, New Zealand. 
o June 1981 

CONTENTS 
Introduction 
PART 1 BACKGROUND - CLIMl\TE AND Oll-lER fAClORS 
Table 1. 
Table 2. 
Fi g. 1. 
Fi g. 2. 
Climatic Data for Various Districts of New Zealand 
Heat Summation for Various World Situations 
Layout of Grape Trials 
Cultivars in the Collection 
PART 2 ASSESSMENT Of GRAPE C~TIVARS 
A. WINE GRAPES 
Blauburger (ZNR 1812) 
Cabernet Sauvignon 
Chardonnay 
, 
Chassel as Dore 
Chenin Blanc 
CD 4984 
Durif 
II 
Gewurztraminer 
Grey Riesling 
Gutenborner (CD 17-52) 
Melon (Pinot Blanc) 
II 
Muller-Thurgau 
Pi notage 
Pi not Gris 
Pinot Meunier 
Pi not Noi r 
Sauvignon Blanc 
Sauvignon Vert 
Sylvaner 
White Ri esl i ng 
ZNR 44/8 
ZNR 173/2 
Page 
Number 
1 
4-11 
7 
8 
9 
10,11 
12-45 
13-40 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29,30 
31 
32 
33 
34 
35 
36 
The Microvinification Technique 
The Tasting Panel 
The Tasting Form used for Wine Evaluation by the Panel 
B. OUTOOOR TABLE GRAPES 
Cultivar evaluation 
The effect of bagging 
C • UNFERMENTED GRAPE JU I CE 
Table 3 Evaluation by Taste Panel 
PART 3 TRAINING TRIALS ON WINE GRAPES 
1. Training in the Cultivar Collection 
Table 4A, B, C. Yields from three pruning systems, 
1978, 1979, 1980 with high and low trellis 
Table 5 Yields in three training systems 1981 
II 
2. Gewurztraminer Wide-spacing Trial 
Table 6 Yields in Wide-spacing trial 
3. The Lincoln Canopy System 
4. Narrow-spacing Trial 
Resul ts 
PARI 4 PHYSIOLOGICAL INVESTIGATIONS 
A. GROWTH OF SHOOTS 
Fi g. 3. Relative Growth Rates from Shoots at 
Angles 
Fi g. 4. Growth Rates of Shoots from Bent and 
Canes 
Fig. 5. Growth of Shoots at Different Angles 
Horiiontal 
Different 
Hori zonta 1 
to the 
Fi g. 6. Points of Congestion in Cane-pruned Vines 
37 
39 
40 
41,42 
41 
42 
43-45 
46-61 
47 
49 
52 
53 
55 
56 
59 
61 
62-89 
64-70 
64 
65 
66 
68 
Reduction of Vegetative Growth with Ethephon 69 
Table 7 Effect of Ethephon on Vegetative Growth and 
Fl oweri ng 70 
B. FLOWER FORfYlATION) FRUIT GROWlH AND MATURATION 
1. Removal of secondary Bunches 
2. Flower and Fruit Formation on Lateral Shoots 
Table 8 Bud Numbers and Yield From Main Canes 
and their Laterals 
3. Fruitfulness of Buds on Grape Vines 
Fig. 7. Fruitfulness of Buds along a Cane 
Table 9 Cluster Count per Bud 
Table 10 Percentage of Blind Buds at Various 
71-89 
71 
72 
73 
74 
74 
75 
Positions along a Cane 76 
Fig. 8. Distance between buds on Grape Vines 77 
Doub 1 e Buds 78 
Table 11 Blind Buds, Double Buds, and Adventitious 
Buds in Gewurztraminer 79 
Fruitful ness of Primary" Secondary and Terti ary Buds 80 
Table 12 Mean Numbers of Flowers from Primary and 
Secondary Buds in Several Grape Cultivars 81 
Effect of Leaf Area on Sugars, Aci ds in Grapes 82 
Effect of Temperature on Flower-bud initiation 82 
Improving Set by Topping of Vines 83 
Loosening Bunches with Gibberellic Acid 83 
Gibberellic Acid Effects on Chardonnay 83 
Improving Colour of Pinot Noir 84 
Growth and Flowering from Vines Pruned to 2, 4, and 
6 Canes 85 
Table 13 Effect of Cane Number on Bunch Number, 
Set and yield 86 
Height of Training 87 
Table 14 Response of Vines to Height of Head 88 

1 
I NTRODUCTI ON 
In 1973 a small area of grapes was planted to evaluate 
the potential of Canterbury as a grape-growing district. At 
that stage, there was no significant commercial production of 
grapes in the South Island and it was widely believed that 
temperatures in the area were too cold. After a period of 
two to three years, some of the grapes had cropped, and the 
sugar/acid levels were much better than expected and a small 
amount of wine was made which was quite acceptable. Also, 
by this stage, Montana Wines had planted a commercial area in 
Marlborough and interest in the South as a new district was 
increasing. As a result, the Lincoln College vineyard was 
extended to include more cultivars and a training trial was 
established. Since then, the grapes and wines have continued 
to give encouraging results and commercial production of wine 
in Canterbury has begun. The trials have continued to emphasise 
cultivar assessment and training methods, but some physiological 
studies are being done by staff and by post-graduate students. 
A small wine-making laboratory has been made and a technique of 
microvinificationadopted which is used in the grape assessment. 
A few limited trials in winemaking techniques have been carried 
out. 
This bulletin is a progress report on the trials that have 
been done up until June 1981. The following people have contributed 
to th is work '. 
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Dr David Jackson has been associated with the grape 
programme at Lincoln since its inception. It is largely 
due to his leadership and enthusiasm that the grape work 
reported in this bulletin has progressed to the stage it 
has. His main interests are with the field agronomy of the 
crop, covering such things as cultivar evaluation,'intludiri~ 
yield performance, training methods and mechanical harvesting. 
More recently he, along with several post-graduate students, 
have begun phys i 01 ogi ca 1 s tudi es to develop a deeper und.er...;. 
standing of the factors which influence the growth and fruit-
fulness of different cultivars. Such work should provid~ the 
information upon which future improvements in the growing of 
grapes can be accurately based. 
Graeme Steans has assisted from the beginning both in the 
vineyard and in the wine cellar. He is now in charge of winemaking 
and responsible for all aspects of microvinification. He has 
kept records of flowering, veraison and ripening of grapes and 
has assisted with pruning and training. 
Danny Schuster from 1978-1980 was responsible for the· 
establishment of the microvinification technique, and until 
1980, was in charge of winemaking from the varietal trials. He 
established the tasting panel and has assisted in pruning and 
training in the vineyard. He is now fully occupied in com~ercial 
grape growing and winemaking, but ;sstill running the taste 
panel for Lincoln College. 
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Hanh Nguyen has been at the College one year, but has 
taken over the day to day running of the vineyard and is taking 
particular interest in table grapes. 
Benny Palma has completed a masterate on flower-bud 
initiation in grapes. Some very useful information resulted 
from his trials and these are summarised in the bulletin. 
Rodney Bycroft and Peter Larsen both made a significant 
contribution to the table grape research and we are grateful 
for the considerable help from Peter Butcher and Barbara Beaven. 
R N Rowe 
Professor and Head 
Department of Horticulture, Landscape and Parks 
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PART 1,-
BACKGROUND CLIMATE AND OTHER FACTORS 
Factors affecting the growth of grapes are 
discussed . . Tables are presented showing 
climatic data for different districts in 
New Zealand and overseas. Maps of the 
Research Plots at Lincoln College are 
included. 
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BACKGROUND - CLIMATE AND OTHER FACTORS 
Heat Accumulation 
To ripen berries satisfactorily, grapes must receive a 
certain amount of heat during the summer. Sunshine by itself 
is not so important since, unlike apples and other fruits, 
grapes do not need direct exposure to light to ripen. Sunshine, 
however, can contribute to the heat accumulation and heavily 
shaded berries tend to be later ripening. 
A convenient way to estimate heat accumulation is by the 
use of Heat Units or Degree Days. To calculate Degree Days, 
we simply take the average temperature for the month (average of 
mean minimum and mean maximum), take away 10 and multiply by 
the number of days in the month. Thus, if the average temperature 
for December is 20 0 C, Degree Days will be (20-10) x 31 = 310. 
We then add all the Degree Days for October-April to arrive at 
the Seasonal Degree Days. 
It is interesting to compare the Degree Days for 
Canterbury with other New Zealand and world situations since it 
indicates that we are within the range of heat summation found 
in areas producing excellent white wine. Examples of these 
data are shown in Tables 1 and 2. It is of interest that the 
areas noted for the quality of their white wine, e.g. Germany 
and Northern France, have relatively cool summers like our own. 
The data indicates that other areas like Blenheim, Waipara, and 
Central Otago also have similar heat units and could have 
similar ripening characteristics. 
Ra1:nfa II and Humidi ty 
One of the problems in North Island areas is high rainfall. 
In fact, rainfall is higher than in most grape-producing areas 
overseas. The associated humidity brings problems of disease 
which are hard to control and rather negate the advantage of the 
warmer climate. Thus, growers often pick before the berry is 
fully ripe to avoid the disease risk which becomes greater, the 
more advanced the ripening stage. Canterbury, Marlborough and 
Central Otago, have low rainfall, and disease problems would be 
expected to be much less. So far, our results prove this to be 
the case. 
Grapes are able to grow in areas of low rainfall quite· 
well although supplementary irrigation in the early years is of 
considerable advantage. 
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Wind 
A problem with all crops in Canterbury is the high winds 
in spring and summer, especially the NorlWesters and NorlEasters. 
It would be unwise for anyone to expect to grow grapes without 
adequate provision for shelter. At Lincoln, poplar shelter belts 
have proved adequate and poplar rust does not pose the same 
problem that it does in the North; 
Frost 
The buds of grapes burst just slightly before apples; in 
Christchurch about mid October. They are therefore not as 
susceptible to frost as peaches or apricots which flower in 
September, but perhaps a little more so than apples since they 
are closer to the soil and more susceptible to ground frosts. 
The choice of frost-free sites or the installation of frost 
protection are safeguards which growers might need to consider. 
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TABLE 1 
CLIMATIC DATA FOR VARIOUS DISTRICTS IN NEW ZEALAND 
Degree Screen Frosts 
Days (oC) Annual Av. No. of Days with 
Oct-April Rainfall Screen Frosts 
i nc1 . (mm) 
-Base 10oC- September October Apri 1 
Kerikeri 1,432 1 ,648 0.1 
Auckland (Albert Park) 1,601 1 ,268 
Auckland (Oratia) 1,265 1 ,579 0.8 0.1 
Tauranga (Aerodrome) 1 ,365 1 ,348 0.5 0.1 
Whakatane 1,401 1 ,304 
Gisborne (Manutuke) 1,266 998 0.5 0.2 0.2 
Hamilton (Ruakura) 1 ,147 1 ,197 l.2 0.2 0.4 
Hastings 1 ,362 767 2.6 0.5 0.3 
Taupo 964 1 ,199 4.1 1.3 0.7 
New Plymouth 1,144 1 ,584 
Wanganui 1,232 899 0.2 
Pa1merston North 1,114 1,002 0.9 0.2 
Levin 1,005 1 ,095 0.2 0.1 0.1 
Masterton (Waingawa) 1,003 964 2.7 0.9 0.6 
Wellington (Kelburn) 976 1 ,271 
Nelson (Appleby) 1 ,090 967 0.7 0.1 
Motueka (Riwaka) 1 ,039 1,372 l.7 0.3 0.1 
Blenheim 1-,123 738 l.9 0.9 0.2 
Waipara 964 620 ? 1.2 0.5 
Chri s tchurch (Central) 923 658 2.3 0.4 0.6 
Christchurch (Aerodrome) 820 626 3.9 1.1 0.3 
Akaroa (Onawe) 1,029 993 0.1 0.1 
Darfield 826 814 5.1 l.7 1.2 
Ashburton 923 776 5.3 1.4 1.4 
Timaru 830 601 2.2 0.3 0.3 
Waimate 811 654 l.7 0.3 0.1 
Alexandra 908 339 5.2 1.6 2.0 
Dunedin (Musse1burgh) 682 772 0.5 0.2 0.1 
Dunedin (Taieri) 564 687 5.5 1.6 2.5 
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TABLE 2 
HEAT SUMMATION FOR VARIOUS WORLD SITUATIONS 
Place 
Plymouth, Southern England 
Geisenheim Am Rhein 
(Germany) 
Reims, Northern France 
Coonawarra, South Australia 
Bordeaux, s.w. France 
Degree Days 
(OC) 
730 
994 
1 ,all 
1 ,206 
1,328 
Place 
Budapest, Hungary 
Santiago, Chile 
Melbourne, Australia 
Capetown, Sth. Africa 
Degree Days 
(oC) 
1 ,428 
1 ,506 
1 ,528 
2,067 
+ N 
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Birds 
Our biggest problem has been bird damage and in the first 
cropping season, we needed to cover our experimental vines with 
netting. Wasps have also caused damage to berries, especially 
those pecked by birds. Methiocarb ("Mesurol") sprayed on the 
vines at 9-10 Brix in the last two seasons has proved extremely 
valuable as a bird repellent. With this chemical, netting has 
been unnecessary. 
Topography 
Traditionally, grapes are often planted on slopes and in 
many European areas~ these are sometimes excessively steep and 
appear to be almost inaccessible. The disadvantage of such a 
site in terms of the high labour input and difficulty for 
machine use are offset by the additional warmth that accumulates. 
A slope facing the sun can gain an additional 180 Degree Days 
and on this can be the difference between success and failure 
in a marginal climate. In addition, sloping land has fewer 
problems with frost and drainage, although erosion might cause 
difficulties. . 
Soils 
Grapes do not do well in heavy,cold. wet soils, but most 
other soils will support reasonable growth. It is difficult to 
predict which soils will grow the best fruit and, in fact, the 
difference in quality between soils is likely to be much less 
than the difference between climatic regions or varieties. 
Trial and error is at the moment the only way to determine the 
best soils in a district. Nevertheless, it is believed by 
many, although by no means proved scientifically, that soils 
which are too fertile will not provide the best quality fruit, 
even though yields are likely to be higher. 
Fig. 1. Layout of Grape Trials 
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ASSESSMENT OF GRAPE CULTIVARS 
Details are given of grapes which have been 
fully or partly evaluated~ and theie include 
dates of bud burst~ flowering~ veraison and 
harves t ~ plus sugar and acid levels and pH. 
Comments are given~ both by the winemaker and. 
the taste panel on the wine that has been 
produced. The potential of the grape for 
this and similar districts is considered. 
A small section on table grapes is included 
in which results of trials and taste panel 
evaluations are presented. Som~recommendations 
are made. The potential of selected grapes 
for juice manufacture is considered. 
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ASSESSMENT OF GRAPE CULTIVARS 
A. WINE GRAPES 
Grape cultivars were planted in blocks as shown in 
Fig. 2 and dates of bud burst, flowering, veraison,harvest, and 
data for sugar, acid and pH at harvest were recorded each year. 
These are presented in this section under the name of the grape 
in question. 
Each year sufficient grapes were collected to make up to 
20Z of wine by the technique of microvinification, described 
later. The winemakers' comments and results from taste panel 
evaluation are given along with our recommendation of its 
suitability to the local climate. Some general comments on 
the grape are also included; these come from Jackson, Schuster, 
1981 Grape Growing and Winemaking. Alister Taylor, Wellington, 
New Zealand. 
Unless otherwise stated, all grapes are planted on their 
own roots. 
CLIMATIC DATA 
1 October to 30 April, 1977-1981 
1977 /78 1978/79 1979/80 1980/81 
Ra i nfa 11 354.9 485.5 537.6 249.9 
Sunshine Hours 1224.6 1291.6 1223.1 1345.1 
No of Days below 
-loC ground/screen 12/0 29/7 17/0 10/0 
Degree Days (oC) 1045.7 887 .6 920.2 1074.7 
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BLAUBURGER (ZNR 181/2) 
INTRODUCTION 
An Austrian cross between Portuguese Blue and Blue Frankonian. A 
high yielding black grape that is prone to botrytis and powdery 
mildew. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 1710 6/10 12/10 
Date of fl oweri ng 19/12 8/12 14/12 
Date of verai son 7/3 2/3 5/3 
Date of harvest 26/4 1/5 4/5 1/5 
Sugar level of harvest 19.5 19.4 20.0 19.6 
Acid level at harvest 10.2 9.6 10.4 10.1 
pH at harvest 3.45 3.5 3.7 3.6' 
Yield 1 eve 1 s Moderate - high 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Excellent condition despite tendency to softening at full ripeness. 
Powdery mildew susceptible. Red grape with large bunch and berry 
appears to resist bunch rot well. Can be transported with success. 
Dark and well-coloured wines, high juice content in easily handled 
grapes. Some tendency to lower acidity and browning at full ripeness. 
Wines show good depth of tannin-rich flavour with neutral bouquet. 
RECOMMENDATIONS 
Should be most useful in cold climate vineyards, especially for 
blending with lower yielding Pinot Noir clones. Improves colour 
of final blend considerably at a 20 - 25% addition. We have 
experienced little problem with botrytis. 
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CABERNET SAUVIGNON 
INTRODUCTION 
A premium black grape from Bordeaux. where it is grown together 
with other grapes for the production of the famous Medoc, Graves 
and St. Emilion clarets. In cool climates this variety ripens 
late in the season, giving small to medium yields of high-quality 
grapes. However, this grape will not ripen in very cool districts. 
for example: Northern France. Germany. England and the cooler 
parts of the USA and New Zealand. Fullness of varietal character, 
depth in bouquet and flavour, coupled with high acidity and tannin 
content are the main characteristics of Cabernet-based wine. The 
quality of the wine compensates for the lower yields associated 
with this vine. The Cabernet leaf is very distinctive: dark green 
and rough on the surface with very deep sinuses; reddish shoot 
growth in spring is typical. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 20/10 26/10 16/10 21/10 
Date of flowering 9/1 21/12 20/12 27/12 
Date of v~raison 15/3 5/3 6/3 9/3 
Date of harvest 14/5 5/5 5/5 8/5 
Sugar level of harvest 18.7 19.2 20.6 19.5 
Acid level at harvest 8.5 9.8 7.4 8.6 
pH at harvest 3.7 3.5 3.4 3.5 
Yield 1 eve 1 s low - medium 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Late ripening fruit remains in good condition well into Autumn, 
although powdery mildew can be a problem in some years. The 
fruit can be expected to transport well and it easily handles 
in crusher and press. Wine has deep colour and an agressive 
bouquet and flavour. High acidity can be a problem in cold years. 
Two vintages have been assessed by the wine-tasting paneL Their 
results suggested that the wine had fair potential, with average 
character. 
RECOMMENDATIONS 
Possibly Canterbury is a little cool for this grape, which ripens 
rather late in the season. So far the vine has not cropped in a 
cool year neither have we been able to determine the ageing poten-
tial of the wine already made. At this stage we suggest the 
climate is marginal and if Cabernet is to be planted the warmest 
site should be chosen. 
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CHARDONNAY 
INTRODUCTION 
A premium-quality white grape variety of Burgundy. Champagne 
and other districts of central Europe. It is now becoming popular 
in areas outside Europe and early clones will ripen in climates 
as cool as England. There has been some confusion between this 
variety and Pinot Blanc and Pinot Gris. Chardonnay can be re-
cognised by its distinctive, wide open, basal sinus and by its 
yellow-green grape. The.wine has a fine and very distinctive 
varietal aroma and flavour, although in soils lacking calcium 
it ;s less aromatic. Generally not suited to heavy clay loams. 
Poor clones are found in a number of areas and it is important 
that good selections are chosen. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 14/10 27/9 2/10 28/9 3/10 
Date of flowering 18/12 10/2 14/12 12/12 29/12 
Date of v~raison 9/3 9/3 7/3 2/3 7/3 
Date of harvest 24/4 27/4 24/4 13/4 22/4 
Sugar level of harvest - Brix 17 .1 20.0 20.9 22.8 20.2 
Acid level at harvest gil 17 .2 15.8 14.3 9.7 11.8 
pH at harvest 3.7 3.35 3.3 3.25 3.4 
Yield levels low 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
The grape has a strong tendency to uneven ripening, berry splitting 
and bunch rot. Very small tight bunches and small berry are 
typical. Gives a low yield of free run juice and skin contact could 
be dangerous unless good fruit quality is obtained (oxidation and 
browning occur readily). Wines made so far show poor quality. Lack 
depth in fruit required of this wine type and have excessive acidity. 
RECOMMENDATIONS 
Cannot be recommended. New clones however would be worthy of 
evaluation. 
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CHASSELAS DORE 
INTRODUCTION 
This white grape is grown in the Alsace and Loire regions of 
France and other cool regions such as Switzerland, Austria and 
Germany and New Zealand. It is sometimes found under local names 
such as Fendant, Gutedel, Sweetwater and others. The large grapes 
of early-maturing Chasselas give the high yields of ordinary wine 
with slight aroma,and neutral flavour, low acidity, and a lower 
alcohol level with pleasant character - but without much distinction. 
The variety is also suitable as a table grape and for grape JUlce. 
but perhaps its major value is a low-acid wine for blending in cool-
climate regions. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 19/10 12/10 10/10 1/10 10/10 
Date of flowering 25/12 20/12 20/12 10/12 19/12 
Date of veraison 2/3 5/3 23/2 22/2 27/2 
Date of harvest 4/4 19/4 18/4 8/4 12/4 
Sugar level of harvest 18.5 17.7 17.6 18.3 18.0 
Acid level at harvest 9.2 8.7 8.9 8.2 8.75 
pH at harvest 3.3 3.5 3.5 3.3 3.4 
Yield 1 evel s moderate 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
The grapes generally are in good condition, the fruit clean and 
the bunches are well-filled~ In the cellar it handles well and 
the free run juice can be improved by short-term skin contact 
(8 hrs). It presses well. Wine is pleasant, light and fruity 
with simple and neutral fl~vour. Blending with more distinctive 
aromatic wine should be beneficial. The panel has not rated it 
very highly saying that it lacks character. 
RECOMMENDATIONS 
The only value would be as neutral grape for blending with other 
cultivars that do not mature well in cold years. 
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CHENIN BLANC 
INTRODUCTION 
A premium white-wine variety of the middle Loire in France; best 
known in the areas of Anjou and Touraine as Pineau de la Loire or 
Blanc d'Anjou. Moderate to high yields, and a quality wine in the 
dry, sweet or sparkling style, make Chenin Blanc one of the most 
popular French varieties in Cal ifornia and, more recently in South 
Africa, where large plantings of this grape are encouraged. In 
the Loire, Chenin Blanc is used for numerous styles, giving pre-
mium wines from late-harvest grapes, often blended with Sauvignon 
Blanc to produce the sweet wines of Vouvray and Saumur. The wine 
is light and retains a pronounced varietal character with medium 
acidity. Late-harvest grapes give distinctive wines with complex 
character. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77 /78 78/79 79/80 80/81 Mean 
Date of bud burst 10/10 10/10 3/10 8/10 
Date of fl oweri ng 5/1 28/12 21/12 28/12 
Date of veraison 12/3 15/3 12/3 13/3 
Date of harvest 7/5 not 5/5 6/5 
Sugar level of harvest 18.5 17.0 aVfil-ab e 18.5 18.0 
Acid level at harvest 9.2 11.6 \I 10.0 10.3 
pH at harvest 3.4 3.15 \I 3.3 3.3 
Yield 1 eve 1 s Moderate to heavy 
WI NEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Fruit is sound and healthy and is not affected by rain at lower 
ripeness levels. The wine handled well with high yield of free 
run juice. Wines made so far lack character due to insufficient 
ripeness and have excessive acidity. Has not been highly rated 
by the taste panel. 
RECOMMENDATIONS 
Does not seem to be a cultivar suited to Canterbury and areas with 
similar heat accumulation. 
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CD 4984 
INTRODUCTION 
This Geisenheim selection was originally a cross between M~ller 
Thurgau and the hybrid grape 5.7053 and the progeny 0; this has 
been recrossed with Muller-Thurgau. It produces heavy crops of 
grapes in which we have been able to detect no hybrid character. 
Te Kauwhata/Ruakura suggests a sl i ghtly foxy taste is di scerni bl e 
and feels it may have potential as a bulk producer. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 16/10 6/10 11/10 
Date of flowering 10/12 4/12 7/12 
Date of -veraison 7/3 16/2 26/2 
Date of harvest 1/5 18/4 2/4 17/4 
Sugar level of harvest 18.1 17.2 18.3 17.9 
Acid level at harvest 7.0 9.8 8.6 8.5 
pH at harvest 3.1 3.3 3.0 3.1 
Yield 1 eve 1 s heavy 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Well filled bunches with some tendency to bunch rot if overripe. 
Grapes are normally in good condition and thick berry skin allows 
good transport possibilities. 
Crushing and pressing presents no difficulties and a high yield of 
free run juice is typical. Wine has herbal, distinctive bouquet and 
soft, well-balanced flavour. Medium-term skin contact gives greater 
depth in character, 12 - 15 hrs appears sufficient. In two vintages 
the panel rated the wine as distinctive with excellent potential. 
RECOMMENDATIGNS 
" Like Muller-Thurgau, CD 4984 is heavy cropping and early. In the 
panel evaluations both wines were rated as IIdistinctive with poten-
tial ll but CD 4984 was slightly preferred. We consider that it is 
a grape which has a future in are~s with similar conditions to 
Canterbury as an alternative to Muller-Thurgau. 
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DURIF 
INTRODUCTION 
This grape was originally called Hermitage in New Zealand and there 
was some feeling that it could be the same as the Australian Shiraz. 
We are now confident that it is Durif, a red grape grown in Southern 
France and elsewhere. The wine, but not the vine,does have some simi-
larities to Shiraz. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 23/10 18/10 15/10 6/10 16/10 
Date of flowering 24/12 12/1 21/12 14/12 26/12 
Date of veraison 10/3 14/3 5/3 8/3 9/3 
Date of harvest 24/4 . 15/5 23/5 5/5 9/5 
Sugar level of harvest 21. 2 18.6 23.5 19.8 20.8 
Acid level at harvest 11.0 14.5 16.0 13.5 13.8. 
pH at harvest 3.3 3.4 3.5 3.3 3.4 
Yield levels Moderate to heavy 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
A very late ripening red grape. Bunches hold well on vines, and 
condition is good even after late autumn rain. Expected to travel 
well. The grape handled well and wines have good and stable colour. 
Often reaches hi gh sugar 1 eve 1 s but reta ins excess i ve aci dity. Wi nes 
made so far appear robust, coarse in flavour, but have plenty of 
fruit character. 
RECOMMENDATIONS 
Could prove suitable for warmer areas as a robust, well coloured red 
wine with maturation potential. 
2J. 
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GEWURZTRAMINER 
INTRODUCTION 
A clonal selection of the Traminer variety of Alsace and Germany. 
Gewurz means spicy and the variety gives both white and pink 
berries, often in the same bunch. Gewurztraminer matures early, 
giving low to moderate yields of distinctively spicy wine, pro-
nounced varietal aroma and flavour, and low acidity. The Traminer 
leaf is very distinctive, being small, round, dark green and rough 
with shallow lobes. 
YITICULTURAL DATA FROM LI NCOLN VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 10/10 4/10 2/10 28/9 4/10 
. Date of flowering 24/12 15/12 10/12 8/12 14/12 
Date of veraison 4/3 1/3 26/2 2/3 1/3 
Da te of ha rves t 5/4 19/4 10/4 6/4 10/4 
Sugar level of harvest 21.2 19.0 20.6 19.8 20.2 
Acid level at harvest 7.5 8.9 8.8 7.9 8.3 
pH at ha rves t 3.6 3.4 3.9 3.4 3.6 
Yield levels Low and variable 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Grapes are fair to good depending on training and ripeness level. 
Berries damage easily at full ripeness and cannot be expected to 
travel well. Uneven ripening of berries and shrivelling of fruit 
is typical. Effective bird protection is important. In the cellar 
it handles well unless overripe or damaged. Benefits from medium 
to long skin contact (15-24 hrs) when high yield of free-run juice 
results. This procedure picks up a pink colour from the skins, and 
use of gelatine at the crusher and Bentonite in fermentation helps 
remove this colouration. Wines are aromatic, with typical exotic 
spicyness in bouquet and flavour,and are well balanced. The panel 
rates the wine highly. 
RECOMMENDATIONS 
Definitely an excellent grape for these conditions - growers might 
not be too happy with it due to low and erratic yields and price 
incentives will be required. 
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GREY RIESLING 
INTRODUCTION 
The true origin of this grape is not certain. It was called Grey 
Riesling in California from where the variety was imported. It is 
probably the French grape Trousseau Gris. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 20/10 10/10 17/10 6/10 13/10 
Date of flowering 25/12 27/12 28/12 17/12 24/12 
Date of veraison 7/3 20/3 15/3 18/3 15/3 
Date of harvest 11/4 23/5 19/5 1/5 6/5 
Sugar level of harvest 19.6 14.6 16.3 17.5 17.0 
Acid level at harvest 7.7 9.6 12.2 9.6 9.8 
pH at harvest 3.45 3.6 3.6 3.3 3.5 
Yield 1 eve 1 s average 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
. A very late ripening white grape with well-filled bunches and 
disease resistant fruit. Tough skin should allow good transpOl't 
abi 1 ity. It handl es well in crusher and press and benefits from 
skin contact of medium duration (8-12 hrs). Wines if made from 
fully-ripened fruit have distinctive character~ herbal type bouquet 
and complex, soft flavour. High acidity and thin character appears 
typical in cool seasons and warmer sites should be preferred. Some 
pink co10uration can occur after skin contact. The use of gelatine 
at crusher and Bentonite in fermentation helps overcome this prob-
lem. The panel originally rated the grape hiqh but Was later less 
enthusiastic~ May be due to agronomic factors - see below. 
RECOMMENDATIONS 
A very vigorous grape, the vigour having been compounded by the use 
of 1202 rootstock. As the plants got older sugar levels declined 
and ripeness was delayed. Leaving more buds per vine has reduced 
this problem. Needs to be evaluated on own roots or less vigorous 
rootstock before recommendation can be made. 
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GUTENBORNER (CD 17-52) 
INTRODUCTION 
" This is a Geisenheim cross with Muller-Thurgau and Chasselas as 
parents. At Tekauwhata/Ruakura it is rated as high yielding but 
prone to Botrytis infection. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 17/10 8/10 13/10 
Date of fl oweri ng 22/12 12/12 17/12 
Date of v~raison 20/3 26/2 13/2 1/3 
Date of harvest 1/5 24/4 13/4 23/4 
Sugar level of harvest 17.8 20.8 17.2 18.6 
Acid level at harvest 9.7 9.7 7.1 8.8 
pH at harvest 3.2 3.5 3.15 3.3 
Yield levels Moderate to good 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Produces well-filled bunches in good condition. Fruit appears to 
remain healthy late into season and can be expected to travel well. 
Gives a high yield of free-run juice, which presses well. Wines 
have flowery bouquet and balanced, soft flavour. 
RECOMMENDATIONS 
The cultivar has not cropped for very long but it seems to have 
good characteristics and in the one evaluation the panel rated it 
highly. Botrytis has not proved a problem here and it could be 4 
useful variety addition for relatively cool dry climates. 
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MELON (PI NOT BLANC) 
INTRODUCTION 
A premium French white-grapeva:riety of the Loire and Burgundy, 
also used in Alsace where it is blended with Pinot Gris to pro· 
duce the so-called 'Tokay d'Alsace ' : it is cultivated elsewhere 
in central Europe, sometimes under the names Klevner or Weiss-
burgunder. It gives moderate yields of early-ripening grapes, 
the wine retains fair acidity with fine varietal flavour and 
aroma. When exported to California it became known as Pinot Blanc, 
and other countries taking material from this source have used the 
same name. This can be confusing, since in France, Chardonnay is 
sometimes known as Pinot Blanc. Melon has a large bunch and berry 
and the basal sinus, while still open, is different from Chardonnay. 
VITICULTURAL DATA FROM LINCOLN COLLEGE VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 18/10 12/10 15/10 4/10 12/10 
Date of fl oweri ng 20/12 20/12 17/12 10/12 17/12 
Date of veraison 4/3 12/3 26/2 27/2 3/3 
Date of harvest 11/4 1/5 24/4 5/5 25/4 
Sugar level of harvest 21. 2 18.2 20.2 19.9 
Acid level at harvest 8.4 11.6 11.1 10.4. 
pH at harvest 3.2 3.1 3.4 3.2 
Yield levels Moderate 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Pinot Blanc (Melon) grapes had fair to good condition and well-
filled bunches with small berries. If overripe has tendency to 
split, sun burn and shrivel. Healthy fruit can be expe~ted to 
travel well. 
Handles very well in the winery and gives high yield of free-run 
juice. Overripe fruit will need assistance to ferment dry. Often 
residual sweetness results. Wine has definite character in aroma-
tic bouquet and intensive fruit flavour. Slight sweetness appears 
to give more complete balance and finish. Use of sweet reserve can 
be beneficial. 
The panel rated the wine as average to good character and potential. 
RECOMMENDATIONS 
The cultivar would seem to be a fairly safe one for Canterbury and 
similar conditions. Nevertheless it is doubtful whether it would 
be favoured above such cultivars as M~ller-Thurgau, CD 4984, Pinot 
Gris which crop as well or better and produce a wine which is 
generally preferred. 
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MULLER-THURGAU 
INTRODUCTION 
An early crossing of White Riesling with Sylvaner released in 
1924. Initially very popular in Switzerland, it is now a major 
variety in Germany, Austria,other cool-climate countries of 
Europe, and New Zealand. The wine, although not as fine as White 
Riesling, has a distinctive character, and a fine balance of 
acidity, flavour and aroma. This grape is best suited to positions 
where Riesling ripens in only the best vintage years. Its high 
yields and early ripening have made it very popular in may areas. 
Some newer Riesling and Sylvaner crosses are, to some extent, 
replacing it in the latest German plantings. In New Zealand this 
variety is more commonly called! Riesling Sylvaner. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 8/10 12/10 4/10 8/10 
Date of fl oweri ng 20/12 14/12 10/12 15/12 
Date of veraison 25/2 24/2 18/2 22/2 
Date of harvest 11/4 7/4 22/4 13/4 
Sugar level of harvest 19.0 17.0 19.4 18.5 
Acid level at harvest 8.6 8.5 6.4 7.8 
pH at harvest 3.5 3.5 3.4 3.5 
Yield levels Very hi gh 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Grapes are normally in very good condition though fruit can soften 
considerably at overripe stage. Powdery mildew can be a problem 
in some years and shrivelling of berries is typical in dry locations. 
Can be expected to travel well if fruit iSharvested healthy. 
Overripe fruit gives lower free run~juice yield and can make press-
ing difficult ... Benefits greatly from medium to long skin contact 
(12 - 24 hrs) which also improved the free run yield. 
Wines show depth in bouquet and aromatic flavour. Have good balance 
with low acidity 
RECOMMENDATIONS 
There seems to be no reason why in Canterbury, as in other parts of 
N.Z., Muller-Thurgau should not be a highly productive grape making 
average to high quality wine. In three years our taste panel rated 
it as "distinctive with excellent potential II and while GeWurztraminer 
or Pinot Gris are normally preferred these don't give the same yields 
per hectare. 
26 
PINOTAGE 
INTRODUCTION 
A South African black grape produced by crossing Pinot Noir with 
Cinsaut, which in the Cape is called Hermitage. There is wide 
clonal variation between plantings of Pinotage in the Cape; the 
best selections giving moderate yields of soft, well-coloured, 
full wine with a distinctive aroma and flavour. It is a popular 
red grape in New Zealand. Although it cannot match Pinot Noir 
in wine quality, the Pinotage grapes give a pleasant wine of low 
acidity. High yield and adaptability to various soil types make 
it a useful variety for many sites. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 10/10 15/10 6/10 10/10 
Date of flowering 27/12 19/12 12/12 19/12 
/ Date of veraison 20/3 5/3 6/3 10/3 
Date of harvest 15/5 23/5 6/5 15/5 
Sugar level of harvest 19.5 20.0 21. 2 23.4 21.0 
Acid level at harvest 11. 2 15.0 16.5 12.2 13.7 
pH at harvest 3.25 3.5 3.4 3.35 3.4 
Yield levels Moderate to high 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
The grape has good condition even in wet autumns but fruit 
appears unripe in most years. The wine has low to moderate 
colour and harsh and unripe character is obvious. Otherwise 
handles well. 
RECOMMENDATIONS 
Seems to have little merit in the Canterbury situation. Not 
recommended for such cool areas. 
27 
PINOl GRIS 
INTRODUCTION 
An early-ripening, quality white grape grown in all central Europe 9 
. I, 
often under such names as Rulander, Grey Burgunder and others. 
Notably successful in Rheinpfalz, Alsace and the loire. It is 
thought to be a bud mutation of Pinot Nair, and it sometimes pro-
duces dark-blue grapes, rather than the normal greyish-blue berry. 
Yields reasonably well, especially new selections such as 
Klosteneuburg and Hauser H-1. This grape retains low to fair acidity 
and a high sugar level; in better positions it gives fine varietal 
aroma and flavour. Provides 'late Harvest' character to wines. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 23/10 12/10 16/10 10/10 15/10 
Date of fl oweri ng 22/12 14/12 17/12 11/12 16/12 
Date of veraison 10/3 13/3 7/3 2/3 8/3 
Date of harvest 12/4 27/4 1/5 29/4 25/4 
Sugar level of harvest 20.0 18.5 19.0 20.2 19.4 
Acid level at harvest 7.6 10.9 9.2 10.8 9.6 
pH at harvest 3.4 3.2 3.7 3.45 3.4 
Yield levels Moderate to good· 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Produces excellent, well-filled bunches of tough skin red berries. 
Stands up well to rain in autumn. Suitable for late harvests. 
~xpected to travel well. Handles very well. Benefits from medium 
length of skin contact of (12-15 hrs). Has distinctive bouquet, her-
bal type flavour with good balance and high extract levels. Colour 
extraction from pink berries has to be controlled. The taste panel 
always rates the wine highly. 
RECOMMENDATIONS 
Good yields and fine quality make this a very good grape for 
Canterbury. Highly recommended. 
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P I NOT r1EUN I ER 
INTRODUCTION 
A quality bl.ack grape of central Europe, grown inChampagne and. 
certain German areas. It is a rather similar variety to Pinot 
Noir, though buds burst slightly later and its smaller gr~pes 
ripen with a le~ser amount of acidity. The Meunier wine is 
noticeable for its light, soft, aromatic character, with less 
depth of colour than Pinot Noir. It is perhaps most suitable 
for blending with similar but more acid wines of Pinot stock, 
such as Pinotage or Pinot Noir. Young shoots are distinctively 
white tipped and mature canes are greyish brown. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 20/10 16/10 8/10 15/10 
Date of flowering 9/1 17/12 11/12 23/12 
Date ,/ of veraison 15/3 28/2 6/3 7/3 
Date of harvest 26/4 1/5 5/5 1/5 
Sugar level of harvest 19.0 17.9 20.6 19.2 
Acid level at harvest 13.0 11.1 9.5 11. 2 
pH at harvest 3.4 3.4 3.4 3.4 
Yield levels Moderate 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Grapes have good condition with well filled bunches. ;It has a 
tendency to second set which would be a problem with mechanical 
harvesting. Juice has low colour intensity with a tendency to 
browning. Produces a light wine with low alcohol level, aromatic 
fruit quality and good yield of juice. The panel has not rated 
this wine very highly. . 
RECOMMENDATIONS 
Yields moderately well but there is so far little evidence that 
it would be a valujble grape for S.I. conditions. Could be con-
sidered for a ros~ wine or as a base for champagne~ 
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PINOT NOIR 
INTRODUCTION 
A premium qual ity black grape from the Burgundy and Champa.gne 
regions of France which is .also popular in other cool areas of . 
central Europe. Known SOnietimesas Pinneau, Klevner, Spaetbur-
gunder, Cortalloid or Blauburgunder, it also has other local 
names. A large number of~lones of better selections, when 
grown in suitable conditions, giv~ moderate yields of fine wine 
.with considerable softness, depth and elegance. Colour is 
developed early, well bef~re it is ripe, but nevertheless the 
wine often has insufficient colour in warmer climates; it retains 
fair acidity. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 25/10 16/10 15/10 1/10 14/10 
Date of flowering 22/12 20/12 17/12 6/12 16/12 
Date of v~raison 4/3 1/3 7/3 2/3 4/3 
Date of harvest 14/4 26/4 1/5 29/4 25/4 
Sugar level of harvest 21.1 20.4 21.0 24.0 21. 7 
Acid level at harvest 9.5 13.0 11.0 11.3 11. 2 
pH at harvest 3.5 3.4 3.4 3.65 3.5 
Yield levels Low 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Pinot Noir 2/10 
Grapes have good condition but shrivel when overripe, has well-filled 
bunch and small berry, should travel satisfactorily. Handles well 
but has tendency to brown if overripe. Wines have fair to good 
colour, high alcohol content and full bouquet and flavour. Preferred 
for quality of its wine, but low yielding. 
Pinot Noir un-named F.K.V. clone 
Good condition with large bunch of tough-skinned berries. Some bunch 
weight loss to be expected with overripening. Can travel well. Han-
dles well. Wines are well coloured with good bouquet and flavour. 
Shows lower acidity than other clones. 
pinot Noir 10/5 
Good condition with slight shrivelling when overripe. Well filled 
bunch of small-medium sized berry and tough skin. EXpected to travel 
well. Wine has good colour. Shows depth and early-developing charac-
ter with high alcohol levels. Moderate yields, appears suitable for 
quality wine with early maturation potential. 
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Pinot Noir Oberlin 
Tendency to shrivel at full ripeness, resulting in low yields. 
Some splitting and bunch rot in wet autumn leads to bunch weight 
loss. May not travel. well. Fair to good quality wines of mode-
rate colour. Wine has rich bouquet and flavour with moderate -
alcohol. This clone has virus and seems the least desirable. 
Pinot Noir Bachtobel 
Fair to good condition with large, well-filled bunches. Some 
bunch rot observed but not sufficient to influence wines. Ex-
pected to travel well. Quality variable depending on yield. 
Shows tendency to larger crop of reduced character. Moderate 
alcohol and fruit in wines. 
Pinot Noir 05, V12 (Gamay de Beaujolais) 
A vigorous upright clone but poor set in many years results in 
low yields. Bunches are loose but are expected to travel well. 
Handles well. Wines have good colour with good fruit flavour 
and soft flavour, appears to develop quickly with depth in 
character. 
RECOMMENDATIONS 
It is difficult to choose between these clones. Oberlin should 
be avoided but 10/5 and the un-named F.K.V. clone give reasonable 
yields and are rated highly by the taste panel, they could be 
the best to use. In good years Pinot Noir produces an excellent 
wine in Canterbury and it would seem to be a grape with potential. 
As common with this grape) poor colour is sometimes a problem (in 
2 years our of 5). Methods to improve colour are needed. 
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SAUVIGNON BLANC 
INTRODUCTION 
A premium white grape of Graves and Sauterne in Bordeaux, also 
grown in the Loire and elsewhere in central Europe. Known some-
times as Petit Sauvignon or Muscat-Sylvaner, although other names 
are also used. The yield and quality of Sauvignon varies, depending 
largely on the area and training of the vines. Younger wines, 
especi ally if trai ned on a low trell is, gi ve low yi el ds; however, 
with a high trellis, the more vigorous growth of older vines con-
siderably improves yield and often quality. Sauvignon is capable 
of producing wines of fine quality (dry or sweet) with soft, varie-
tal character and with considerable depth and complexity. The grape 
ripens with fair acidity, sometimes with quite high sugar content, 
fine aroma and flavour. Generally, small and tight bunches are 
produced on short stalks. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 28/10 19/10 8/10 18/10 
Date of flowering 15/1 28/12 17/12 30/12 
Date of veraison 20/3 12/3 6/3 13/3 
Date of harvest 8/5 2/5 4/5 5/5 
Sugar level of harvest 18.0 22.7 20.4 
Acid level at harvest 12.0 10.7 11.4 
pH at harvest 3.3 3.4 3.4 
Yield levels Low 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Produced tight, well filled bunches in good conditions except very 
wet years. Susceptible to botrytis and bunch rot in wet weather. 
Handles well and benefits from medium length skin contact. Wines 
show aggressive, distinctively herbaceous character with excess 
acidity. Austerity in flavour can be expected in most years. Low 
yield is off-set by pronounced character. Not rated highly by the 
panel but could, if blended with low acid varietyJmake an interesting 
wine. 
RECOMMENDATIONS 
Possibly needs more heat than we have at Lincoln. Should be worth 
trying in Waipara or Blenheim. We don't recommend planting the 
grapes except in small plots in the warmest sites where experimen-
tation with wine handling could yield an interesting product. 
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SAUVIGNON VERT 
INTRODUCTION 
We do not have information on the background and origin of this 
grape. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 28/10 19/10 10/10 19/10 
Date of flowering 15/1 28/12 17/12 30/12 
Date of veraison 30/3 12/3 12/3 18/3 
Date of harvest 8/5 6/5 1/5 5/5 
Sugar level of harvest 15.4 14.7 15.5 15.2 
Acid level at harvest 10.6 9.9 10.4 10.3 
pH at harvest 3.4 3.5 3.35 3.4 
Yield 1 evel s High 
WI NEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Well filled, large bunch and large berry. Does not resemble 
. Sauvignon Blanc in appearance or character. Berries soften 
considerably in full maturity - though appear in good condition 
even in wet autumn. Handles well, high yield of free run juice 
with minimum skin contact. Wine has mildly aromatic character 
and neutral flavour with fair balance. It is late ripening and 
possibly best suited for blending. The wine panel rated it fair 
to good. 
RECOMMENDATIONS 
The high yields of tough berries will be attractive to the grower. 
More information on its use for winemaking is needed before its 
planting in more than small plots can be encouraged. 
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SYLVANER 
INTRODUCTION 
The major white variety of the Rheinpfalz and Rheinhessen regions 
of Germany, it is also grown elsewhere in central Europe and 
known sometimes as Osterreicher or Franken. Both red and white 
grape clones are grown, particularly in Austria. though further 
plantings in that country are not encouraged. It ripens well 
before White Riesling, and its yield of wine is considerably 
higher. The Sylvaner wine has a pleasant ripe-grape aroma, low 
acidity (especially in older plantings) and a well-balanced, soft 
flavour; however it lacks the depth and complexity of White 
Riesling. A slight harshness in the flavour of Sylvaner wine is 
typical of the variety, and often in Germany the wine is made 
sweeter for this reason. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77/78 78/79 79/80 80/81 Mean 
Date of bud burst 14/10 8/10 12/10 3/10 9/10 
Date of fl oweri ng 24/12 20/12 22/12 17/12 21/12 
" . Date of veralson 8/3 25/2 29/2 27/2 29/2 
Date of harvest 14/4 18/4 22/4 18/4 
Sugar level of harvest 18.5 17.0 17.0 17.5 
Acid level at harvest 7.7 10.0 7.3 8.3 
pH at harvest 3.40 3.3 3.65 3.5 
Yield levels low yi el ds in Coll ege vi neyard coul d be partly . 
due to its poor position next to a shelter belt 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
The grape condition is fair to good though it has tendency to bunch 
rot and splits in wet weather. Has large bunch, large berry and 
travels moderately well. Handles moderately well. Free run juice 
yield improves with skin contact though excessively unripe type 
Igreen leaf ' character can result. Use of enzymes may be pre-
ferable to long skin contact. Wines show light character and 
neutral flavour with tendency to retain acidity. The wine panel 
never rated this grape well and mostly considered it lacking in 
character and having no potential. 
REcor~MENDAT IONS 
We have obtained no evidence to encourage planting of this cultivar. 
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WH ITE RI ESLI NG 
INTRODUCTION 
A premium white grape variety of the Moselle and Rhine regions 
of Germany, also grown in Alsace and other premium wine districts 
of central Europe. In Australia, California and South Africa 
it has successfully produced fine wines of outstanding quality and 
breed: having a notable aroma and depth of flavour, yet retaining 
acidity. In cool areas it ripens late, and in cold seasons, or on 
poor sites, it often has low sugar and high acid levels. Yet, in 
the same areas, after a good summer and autumn, it produces a wine 
that is unmatched in quality. The very tight bunch with spotted 
berries and red tipped spring shoots are distinctive. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 77/7S 7S/79 79/S0 SO/Sl Mean 
Date of bud burst 24/10 16/10 19/10 7/10 17/10 
Date of flowering 17/12 26/12 10/12 6/12 15/12 
Date of verai son 9/3 13/3 10/3 2/3 9/3 
Date of harvest 21/4 17/5 27/5 29/4 9/5 
Sugar level of harvest 19.5 lS.0 lS.4 21.4 19.3 
Acid level at harvest S.5 12.5 12.4 10.7 11.0 
pH at harvest 3.4 3.1 3.1 3.35 3.2 
Yield levels Moderate to high 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Small to medium sized bunch. Tight and compact with small tough 
skinned berries. Remains in good condition in most years, though 
susceptible to botrytis in wet autumn. Travels and handles well. 
Profits from short time skin contact (6-S hrs) with good free run 
yield. Wines in good years show plenty of fruit character~,elegant 
flavour and retain high acidity. In Canterbury, conditions have been 
found suited to the development of botrytis (Noble Rot). When this 
was seen to develop and the weather remained moderately dry some 
part of the vineyard was left and the bunches were picked when 
there was 50% or greater cover of the fungus. When pickedshandling 
is more difficult and rapid separation df jui~e and skins is i~­
portant, followed by clearing of juice. Fermentation needs to be 
controlled, residual sugars in resulting sweet wine will be pre-
dominantly fructose with high extract levels. Low alcohol content with 
high fruit intensity in flavour are typical. This style of wine 
cannot be made in all years, but it gives the cold climate wine-
maker a chance to produce a unique wine in the best years. 
RECOMMENDATIONS 
The panel rated the wine average in some years and distinctive in 
others. An Auslese, produced as above is the finest wine we have 
made. Definitely a grape with interest in Canterbury, gives good 
yields in this climate but the quality depends on the year. We 
recommend growers plant a proportion of White Riesling in their 
warmest sites. 
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ZNR 44/8 
INTRODUCTION 
This is an Austrian cultivar which results from a cross between 
White Riesling and Neuburger. Apparently it has subsequently 
not found favour in Austria and has not been bulked up. 
TeKauwhata finds it is prone to botrytis .. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 17/10 6/10 12/10 
Date of flowering 17/12 11/12 14/12 
Date of v~raison 7/3 25/2 2/3 
Date of harvest 1/5 24/4 1/5 29/4 
Sugar level of harvest 17 .2 18.2 22.2 19.2 
Acid level at harvest 10.5 10.0 6.8 9.1 
pH at harvest 3.0 3.4 3.6 3.3 
Yield levels Moderate to heavy 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Has large and well filled bunches· in good condition. Slight 
. §lJ,fuburn bu t no bunch rot or botryti s observed. Handl es well, 
moderate yield of free run juice can be improved by short length 
of skin contact (6-8 hrs). Wine has neutral character and shows 
flowery bouquet. The panel rates it of average character and 
fair potential. 
RECOMMENDATIONS 
Probably has little to recommend it over other standard cultivars. 
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ZNR 173/2 
INTRODUCTION 
This white grape results from a cross between Portuguese Grey and 
White Riesling. It is not being promoted in Austria but 
TeKauwhata suggests it does show some promise and has reasonable 
botrytis resistance. 
VITICULTURAL DATA FROM LINCOLN VINEYARDS 
Year 78/79 79/80 80/81 Mean 
Date of bud burst 19/10 8/10 14/10 
Date of flowering 17/12 12/12 15/12 
Date of veraison 11/3 27/3 5/3 
Date of harvest 1/5 24/4 6/5 30/4 
Sugar level of harvest 13.4 17.0 22.3 17 .6 
Acid level at harvest 9.3 9.3 6.1 8.2 
pH at harvest 3.15 3.4 3.6 3.4 
Yield levels Moderate to high 
WINEMAKERS COMMENTS AND RESULTS OF PANEL EVALUATIONS 
Good condition, holds well in autumn with moderate sugar/acid 
balance. Tough skinned berries tending to soften with ripeness. 
Handles well with free-run juice, yield improved considerably with 
. short-length skin contact. Use of enzymes in juice extraction 
could be beneficial. 
Wines made so far show interesting herbal type character, good 
balance but lack depth and the panel has not rated them well. 
RECOMMENDATIONS 
Does not seem to be an exceptional grape and it is doubtful if at 
this stage it should be promoted. 
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THE MICROVINIFICATION TECHNIQUE 
A standard technique of small-scale winemaking was used 
routinely to make from three to 17 litres of wine of each grape 
being evaluated. The technique is based on methods adopted in 
Germany, Australia and New Zealand and aims to test the potential 
of a number of cultivars. No blending or deacidification is 
used and apart from addition of sugar to bring, if necessary, 
the sugars up to 20~ for white wines and 24% for reds, and 
occasionally, some variation in skin contact for whites, no 
modification of the technique was made for any wine. 
Wines were made from each cultivar over three successive 
years and a taste panel evaluated these wines at least twice 
for each vintage, details of the taste panel system follow 
this section. 
The following major steps are used in the making of 
red and white wines at Lincoln College. 
1. Grapes are picked at the stage considered to be optimum 
ripeness for that season. Preferably, sugars are with the 
range 18-220 Brix and acids 0.6-1.0% tartaric acid 
equivalents. Sugars are realised in most years, but 
acids in some cultivars in some years were above 1%. 
2. On arrival from the vineyard, grapes are pJaced in a cool· 
room at 2-40C for 48 hours. 
3. Grapes are crushed and destalked with a small, hand-operated 
crusher-destemmer and white grapes placed in drainer 
vessels for a predetermined period, while red grapes are 
transferred directly to fermentation vessels. All these 
operations are done in the cool room and carbon dioxide is 
allowed to flow over the grapes at crushing and draining, 
and placed in fermentation vessels before adding the must. 
Sulphurous acid (5%) is added to the grapes in the crusher 
to achieve a final concentration in the must of 75ppm for 
white and 50ppm for reds. 
4. The drainers allow free run juice to separate and after the 
prescribed period, the remaining grapes are pressed in a 
basket-press. Both free-run and pressings are combined for 
fermentation. Some variation is adopted for length of-time 
on the skins in the drainer to gain some understanding of 
the value of skin contact for differentcultivars. The 
standard time about which variation occurred is ten 
hours. 
5. The juice of white grapes is settled, still at 2-40C, under 
a cover of carbon dioxide with the aid of bentonite fining 
at 19 per litre. 
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6. After 24 hours of settling, the must is siphoned off the 
sediment and placed in the cellar where the temperature 
ranges from l2-l60C. Glass fermentation vessels between 
four and 20 litres capacity are used. Red grapes are often 
fermented in plastic containers with a lid which allows gas 
to escape. The plastic must be non-toxic, non-tainting and 
is rinsed with 5% citric or nitric acid prior to use. 
7. Fermentation is started by adding vigorously fermenting 
cultured yeast (Saccharomyces cereviseae) at approximately 
1-3% of total must volume. For white wines, the Steinberg 
and for red, the Montrachet strains are used. 
8. Wines are fermented until sugar level is from 0.1 to 
0.4g per litre, i.e. to effective dryness. Red wines are 
pressed off the skins at 1% sugar and the must transferreo 
into glass containers with bubblers to complete fermentation 
in a manner similar to whites. Before transfer and during 
fermentation, the cap of skins is broken and mixed with 
the juice, preferably at six to eight hour intervals. 
9. After fermentation, wines are racked two to three times with 
the air above the wine being replaced with nitrogen on 
each occasion. The free sulphur dioxide level is 
stabilised at 25-40ppm. After the first racking, the wines are 
transferred to the cold room for cold stabilisation of 
several days and, with whites, bentonite is added at 0.5-1gft. 
The third racking, if necessary, is done after storage at 
l2-160C and subsequently, the wine is filtered into full 
and sealed glass vessels. . 
10. Wine is kept at a cellar temperature of 12-150C for six to 
eight weeks and the S02 level stabilised at 30ppm-free. 
Bottling is done through a 'Sartorius' sterile membrane 
filter into 300 and 750ml bottles, using pressure from 
nitrogen gas. 
11. Wines are stored in corked bottles for evaluation by the 
taste panel. 
More details are contained in: 
Eschenbruch, R and Sage, N. P. 1976. Sma ll-sca 1 e wi nemaki ng at 
Te Kauwhata Viticultural Research Station. Food and 
Technology in N.Z. 11 :15-19. 
Jackson, 0.1. and Schuster, D.F. 1981. Grape Growing and Wine 
Making - a Handbook for Cool Climates. Alister Taylor, 
We 11 i ngton. 
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THE TASTING PANEL 
The panel contains 15 members of which a mlnlmum of ten 
meet on each occasion. They a 11 have some connecti on with wi ne, 
either as wine merchants, winemakers, grapegrowers, members of 
wine appreciation societies, and scientists. Yet each was 
ins tructed in the a ims of the panel and the method of us i ng the 
tasting sheets. 
The main tasting form is shown below and this is used 
routinely on each cultivar over a three year period. On some 
occasions, triangular tasting is adopted to assess comparative 
values - say between different lengths of time on the skins or 
different grape sources. 
Wines are grouped on each occasion as having some 
similarities in: alcohol level, flavour and aroma intensity, 
age group and, of course, colour. Tasting takes place two to 
three times a year and an average of 15 wines are evaluated each 
session. 
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Detailed tasting form for general evaluation of wine, or for evaluating individual varietal characteristics. 
Max. 
Character points 
possible 
l. Condition l. 
2. Colour 2. 
3. Aroma and Bouquet 6. 
4. Taste-flavour ll. 
a) Sourness (acidity) 2. 
b) Sweetness l. 
c) Fullness and body (alcohol) l. 
d) Richness and depth of flavour 3. 
e) Bitterness (tannin) 
f) Milturity and ageing 
g) Aftertaste - over.all 
impressi on 
Total Points Scored 
Scoring 
l. 
potential l. 
2. 
20. 
18-20 points 
15-17 points 
12-14 poi nts 
9- 11 poi nts 
0- 8 points 
Scori ng Range* Wine Number 
1 2 3 4 5 6 
Bri 11 i ant 1 
Fairly clear 0.5 
Dull and cloudy 0 
Excellent, good depth 2 
Satisfactory, fair depth 1 
Undesirable and/or lacking 0 
Excellent and distinctive character 4 
Good or distinctive character 3 
Too little, lacks distinctiveness 2 
Softness, richness and complexity 0,1, or 2 
Foreign spoilage odours present -1 or -2 
Pleasant, balanced 1 or 2 
Lacking or excessive 0 
Correct for type and style 1 
Lacking or excessive 0 
Correct for type and style 1 
Too heavy or too thin, watery 0 
Excellent and distinctive 3 
Good and distinctive 1 or 2 
Lacks flavour and distinctiveness 0 
Rounded and soft 1 
Too bitter or too flat 0 
Now mature or having good ageing 
potential 1 
Immature and no ageing potential 0 
Very good, distinctive 2 
Good and distinctive 1 
Poor and lacks distinction 0 
*Points for each category are placed in the blocks provided. Intervals of 
e.5 - e.g. 0, 0.5, 1.0, 1.5, 2.0, etc. may be used. Begin with optimum score 
and subtract points when faults are observed. 
Excellent varietal potential 
Good varietal potential 
Low varietal but fair blending potential 
No varietal but possibly with blending potential 
No varietal or blending potential 
7 
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~ OUTDOOR TABLE GRAPES 
Cultivar Evaluation 
The following notes are based on Jackson and Larsen 
"What Future for Table Grapes". N.Z. Journal of Agriculture, 
September 1980, p. 59-61. 
In many parts of the world large areas of table grapes are 
grown outdoors, yet in New Zealand, only a very small proportion 
of the total grape production is for dessert use and much of 
this is grown in glasshouses. 
In 1975-76 a number of table grapes were planted at 
Lincoln College to extend the viticultural work being done, 
primarily with wine grapes. Some were supplied by Mr Hicks of 
Christchurch and others came from the Te Kauwhata vineyard of 
the Ruakura Agricultural Research Centre. 
By 1980 most had fruited and at maturity that year the 
grapes were evaluated by a taste panel of 10 people who allocated 
points in three general groupings: appearance 20, texture of 
berry and interference by skin or seeds 15, and flavour and after-
taste 20. The following cultivars were assessed: Cardinal, 
Chasselas Dor~ , Chasselas Rose Royale, lona, Keuka, Madelaine 
Royal, Muscat Ottonel, Pirovana, Plovak, Pontac, Queen of the 
Vineyard, Maller Thurgau, Schuyler, Seneca, Seibel 4986. The 
wine grapes were included for int~rest and comparison. The 
most preferred grapes were Cardinal and Seneca (first equal), 
next was Schuyler (second), then came Chasselas Dor~ , Chasselas 
Rose Royale, Madelaine Royale, Pirovana and Queen of the 
Vineyard (third equal). Cardinal is a large and fleshy, red 
grape which crops quite well although sometimes the bunches 
are a bit straggly and the berry splits; it is mid-season in 
ripening. Seneca is white, very early, but cropping is too 
low and erratic. Schuyler is a regular-cropping black grape, 
berries are just a little small, but it is still quite attractive 
and ripens mid season. Of the other group, the only grapes 
which are regular cropping Jnd reasonably resistant to disease 
are the two Chasselas - Dore (white) and Rose Royale (pink). 
They ripen mid season, but they will hang well till later if 
required. 
Based on this year's results, plus previous experience, 
the varieties Cardinal, Schuyler, Chasselas Rose Royale, 
Chasselas Dor~ , and lona would be satisfactory for production, 
though Cardinal does tend to split. The first four have definite 
market appeal. lona is a hardy grape, but has a distinctive 
labrusca flavour and probably more limited market acceptance. 
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Effect of Bagging 
Brown paper bags were placed over a selection of bunches 
three weeks after fruit set on the following cultivars: Schuyler, 
Cardinal, Queen of the Vineyards and Chasselas Rose Royale. 
Bags were retained until harvest when comparisons were made 
with unbagged bunches. The following effects of bagging which were 
considered desirable as selling points were noted: 
No bird damage 
No residual spray marks 
More tender skin 
Sweeter and less acid berries 
On Schuyler, especially, the appearance of the berry was 
improved by skin colour and a better-shaped bunch. 
The disadvantages would be connected with cost of the 
bag and the labour in its application; no increase or decrease 
in pest and disease incidence was noted. 
These were preliminary observations, but it is our opinion 
that the benefits, if they reoccur, would be responsible for 
greater market acceptance and therefore, higher price. We 
anticipate this would more than compensate for the cost and 
labour involved. More detailed trials are planned. 
43 
C. UNFERMENTED GRAPE JUICE 
In the 1980 season juice of fifteen grape cu1tivars was 
extracted in a manner similar to that used for wine making. 
It was preservsd with 80 ppm sulphur dioxide and kept in the 
cold room at 2 C. The juice was racked off the sediment 
about twice and by the time of tasting all wines were reasonably 
clear. Ten tasters were asked to evaluate six juices for 
appearance, taste, acidity and sweetness. This was repeated 
on three other batches of six juices so that a total of twenty-
four were evaluated. One juice was present in all batches 
to measure consistency and some were repeated more than once 
in another batch. 
The following factors were scored: -
Appearance: 
Overall 
taste: 
Acidity: 
Sweetness: 
7 = like very much 
4 = neither like or dislike 
1 = dislike 
As above 
4 = very sour 
3 = moderately sour 
2 = slightly sour 
1 = not sour 
4 = very sweet 
3 = moderately sweet 
2 = slightly sweet 
1 = not sweet 
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Results are shown in Table 3 
TABLE 3 
EVALUATION OF GRAPE JUICE BY TASTE PANEL 1980 
Name of Grape Taste .. Sourness Sweetness Appearance 
Gm 4984 5.7 1.5 2.6 6.2 
Siebel 4986 5.6 1.9 3.0 5.9 
Plovak 5.5 1.4 2.9 4.9 
Pi not Bl anc 5.4 1.6 3.4 6.2 
Si ebel 5455 5.1 2.1 2.5 5.0 
Chassel as Dore 4.6 1.9 3.2 5.2 
II 
Muller-Thurgau 4.6 2.2 2.7 3.7 
Albany Surprise 2nd pick 4.5 2.2 2.5 4.4 
Gaillard Gerard 4.3 2.0 2.6 4.2 
Siebel 4643 4.2 2.7 2.4 3.6 
Concord 1st pick 4.1 2.5 2.7 4.4 
Albany Surprise 1st pick 3.7 2.7 2.1 4.0 
Sauvignon Vert 3.7 1.7 2.2 3.7 
Concord 2nd pick 3.6 2.5 2.2 2.7 
Si ebel 5437 3.2 3.2 1.4 5.6 
Pal amino 2.6 3.0 1.4 2.9 
Baco No. 1 1st pick 2.5 3.1 1.5 2.7 
Baco No. 1 2nd pick 2.0 3.1 2.4 5.1 
7 1 i ke 4 sour 4 v. sweet 7 like 
1 dislike 1 not sour 1 not sweet 1 disl ike 
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At this stage these results are merely exploratory but 
some trends are worth noting. 
. It is immediately obvious that for the JUlce to be enjoyed, 
a reasonably high perception of sweetness and a low degree of 
sourness are needed. Further factors obviously affect this and 
are no doubt related to other flavour components. We will need 
in future, to pay attention to ripeness to ensure that some 
grapes are not devalued because of immaturity. 
Most preferred clear white juice. Juices which were pink 
like Albany Surprise, Concord and Plovak were not rated highly. 
The distinctively red Siebel 5437 was apprecieated. 
To be acceptable for commerce one would expect that a juice 
grape would need to be high yielding. In Canterbury, the popular 
American juice grape, Concord, crops poorly, but fortunately 
those grapes which were rated high on taste are heavy bearers 
in this district. Gm 4984 in particular looks promising, and 
the early hybrid, Siebel 4986 also will be worth considering 
further. 
The panel members enjoyed the better juices very much and 
most stated that they would buy them if available. We believe 
juice has a future as a commercial product and that further 
evaluation is warranted. 
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PART 3 
TRAINING TRIALS WITHHINE GRAPES 
Different systems of training vines were used on the 
vines in the cultivar collection and in separate 
training/pruning trials. 
At 14-17 buds per metre of row in a number of cuZtiv~rs 
there was no consistent difference between three cane-
pruning systems. When~ however~ one cane system with· 
14 buds was compared with a cane or a spur system~ each 
with 23 buds per metre of row~ yields of the latter 
two were equal and both were greater than the former 
by 65%. This was in the same proportion as the increase 
in bud numbers~ ie: 14-23 or 64%. 
" with Gewurztraminer using upright trellis~ curtain 
systems or low spreading methods~ the biggest factor 
determining yield was again bud number. Quality was 
best in an upright vertical~ and worst in a hanging 
" curtain. In another trial with Gewurztraminer and White 
Riesling at narrow spacings~ using two cane pruning' 
methods on a trellis and one on a pole~ yields were 
again related to buds per plant (or per metre of row). 
The pole was difficult to train and look after. 
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TRAINING TRIALS 
1. Training in the Cultivar Collection 
The trellis system shown below was used. Plants were 1.7m 
apart in rows 2.8m apart. 
Basic Trellis 
1 I/. ~ 
1.8 
r 
m Ii 
-i ~ ~ 
Ocr. 1/ ~ 
1 ~ t 5 f Ocm 
'" 
/ , I , 'If"f/ f/f / rr 
The height of the trunk was about 50cm for the first 
9-10 plants and 90cm for the next 9-10. There were three 
different training systems used as shown below. These were 
placed in blocks of three along the row, i.e. three replicates 
in the low training and three in the high training. 
Head Cane Pruning 
In this method a head is developed just below the training 
wire - which may be at 50 or 90cm. 
~lO bud cane 
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Cordon Cane Pruning 
The aim here is to provide two short lateral arms or 
cordons on which canes are produced. 
? 2 bud spur~ \ .(' 
Cordon Pruning with Bent Canes 
8-9 bud canes 
In all cases approximately the same numbers of buds were 
kept on each vine which was between 24 and 30. 
The mean yields per Vine in 1978 are given in Table 4. 
These are averaged over the following cultivars: Chasselas Dore , 
Pinot Gris, Pinot Noir (four clones), and Grey Riesling. 
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TABLE 4 A 
YIELDS PER VINE (KG) FOR THREE PRUNING TREATMENTS J 1978 
A. Head Cane 
B. Cordon Cane 
C. Bent Cordon Cane 
Mean, low or high 
Low Trellis 
2.15 
3.17 
2.96 
2.76 
High Trellis Mean 
1.99 
2.54 
2.51 
2.35 
2.07 
2.86 
2.74 
The following year, the means were taken over White 
Riesling, Grey Riesling, Pinot Gris. and Pinot Noir (three clones). 
TABLE 4 i3 
YIELDS PER VINE (KG) PER THREE PRUNING TREATMENTS J 1979 
Low Tre 11 is High Tre 11 is Mean t/ha 
Head Cane 4.51 4.82 4.67 9.7 
Cordon Cane 5.52 5.94 5.73 11.9 
Bent Cordon Cane 3.87 4.85 4.36 9.1 
Mean, low or high 4.63 5.20 
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TABLE 4c 
YIELDS FROM PINOT NOIR (SIX CLONES) PINOT GRIS.I 1980 
Head' Cane 
Cordon Cane 
Bent Cordon Cane 
Mean, Low and High 
Low Trell is 
2.83 
2.82 
2.28 
2.64 
High Trellis 
3.14 
3.24 
3.28 
3.22 
Mean 
2.99 
3.03 
2.78 
t/ha 
6.21 
6.3 
5.78 
Pruning treatments were analysed using cultivars as 
replicates and separating high and low training systems. Only in 
1979' did the treatments show significance (at 1%), the cordon 
cane out yielding the other two. There was evidence of interaction 
between pruning and cultivars in 1978 and cultivars and height 
of training in the three years. 
The three methods of pruning were added to the cultivar 
trial with the hope that some leads might emerge which could be 
used to recommend future methods of training. Full records over 
all cultivars were not possible due to lack of technical 
assistance; the fact that the height of training was not 
randomised made statistical analysis of this factor impossible. 
The figures do not suggest a consistent difference between head 
cane, cordon cane and bent cordon cane which might be worth 
following up in a more detailed trial. Neither is there any 
obvious advantage in having the head or cordon at 50 or 90cm. 
The head cane is easiest to train and the height of 90cm is more 
convenient to work with; failing additional evidence, these 
would seem to be the best systems to adopt. 
In the next trial some changes to the treatments were made 
and bud numbers per plant were also varied. 
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a. Head Cane pruning - see above, 24 buds. 
b. Cordon Cane with bent arms 
8 8 
average 40 buds 
c. Spur pruning 
4 4 
average 40 buds 
I 
The treatments were randomised along the row in blocks of 
three either on the low trellis or high trellis. 
Preliminary results from this trial are shown in Table 5. 
TABLE 5 
---" 
,.~ .. -, 
YIELD ,IN BUNCHES,AN'D WEIGHT PER PLANT IN TAREE TRAINING SYSTEMS WITH FIVE GRAPE CULTIVARS , 
j' 
1981, 
Cultivar Low Trellis High Trellis Mean of Low and High 
Pinot Nair 10/5 Bunches Wgt. (kg) Bunches (Wgt. (kg) Bunches Wgt. (kg) 
Head Cane 53 1.7 49 1.5 51 1.6 
Spur. 83 2.2 73 2.6 78 2.4 
Bent Cane 63 2.1 73 2.5 68 2.3 
N Muller Thurgau Ln 
Head Cane 31 1.4 49 4.8 40 3.1 
Spur 39 2.1 51 5.4 45 3.8 
Bent Cane 51 3.8 69 6.3 60 5.1 
Pinot Gris 
Head Cane 27 1.1 57 3.5 42 2.3 
Spur 114 4.5 86 5.1 100 4.8 
Bent Cane 63 2.2 78 4.8 71 3.5 
White Riesling 
Head Cane 62 3.8 
Spur 94 7.3 
Bent Cane 78 6.0 
ZNR 44-8 
Head Cane 49 1.6 46 1.8 48 1.7 
Spur 91 2.9 99 3.5 95 3.2 
Bent Cane 53 1.6 94 4.7 74 3.2 
• Means ,------- - .--- -" ----.-- ._----
Head Cane 40 1.5 53 3.1 47 2.3 
Spur 82 2.9 81 4.8 82 3.9 Bent Cane 58 2.4 78 4.9 68 3.7 
53 
Both spur and bent cane systems yielded more grapes than 
the head cane and this difference was significant at the 1% level. 
Unlike the previous comparisons in 1978-1980, there were definite 
difference?~ not Dnly in treatment, but also in the bud numbers 
per treatment. The head cane with. 24 b~ds yielded 2.3kg, the 
other two with 40 buds each produced 3.7+3.9kg. Yields per 
bud are: 5n all cases 959, suggesting bud number is perhaps the 
most important ccintributor to yield. . -
Differences between high and low trellis will be 
discussed later. (See TableJ~). ] 
2 . Geun!/rztraminer Wide-spacing Training Trial 
The following treatments have been established in a trial 
with five replications in five plots. Planting distances are 
12 x 8ft (3.6 x 2.4m). 
1. Head cane: exactly the same treatment as shown above. 
Being further apart in the row, each plant contains more 
buds. 
2. Single Curtain: head cane on high wire with shoots hanging 
down as curtain. 
3. Geneva Double Curtain: similar to above but with two 
curtains as shown. 
1.6m 
1 
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4. DoubZe Wire~ Zow V system. 
5. 
1 
1m 
High V system. 
r 
90cm 
~ 
double head 
cane 
~ Double head cane 
12cm 
f'N"" 
End view 
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RESULTS 
Although planted five years ago, the vines have still 
not fully filled the trellis in the Geneva Double Curtain 
system. Thus, results which can be statistically analysed, will 
not be available until 1982. Clearly, the plants were planted 
too far apart for this cultivar and this district. The 
following preliminary observations are of interest. 
In 1980-81 there was very poor set on GewUrztraminer and 
a spring frost also reduced berry numbers. The season was early 
and bird damage was more serious than ever before. The following 
data in Table 6 give accurate figures for bud and bunch numbers, 
but the weight of fruit would have been less accurate. 
II 
YIELDS PER VINE IN WIDE-SPACING GEWURZTRAMINER TRIAL 
Training System Buds per Bunches per Wt. of fruit Yield per % Increase Vine Vine per Vi ne Hectare over 
l. 
2. 
3. 
4. 
5. 
Heaa Cane 
Head Cane 30 31 l.l 1.2t 
Single Curtain 55 79 2.8 3.2t 
Double Curtain 55 74 2.6 3.0t 
Low V system 50 66 2.3 2.7t 
High V system 50 72 2.5 3.0t 
The yield is related to the number of buds per vine: the 
head cane with two canes only is obviously very low yielding, 
but could no doubt be increased by laying down more canes. 
Because the double curtain has not fully filled its space, its 
potential has yet to be realised. On evaluation of the system, 
the following additional points will need to be considered. 
Quality of fruit seems to be best in the head-cane 
upright cane system (1). There was less disease, less bud 
155 
136 
109 
127 
damage and possibly, less splitting. Both curtain systems (2& 3) 
have so far had the least desirable fruit. Sunburn has been 
common, splitting and disease are high and bird damage was 
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moderate to high. They did tend to ripen slightly earlier than 
the other systems. Both V systems (4 & 5) were badly damaged 
by birds which seem to prefer the protection offered within the 
V. The high V system is difficult to summer prune as it is not 
easy to keep the V open. Except with some mechanical method to 
control summer growth it would seem impractical. The curtain 
systems and the low V need no tucking in, ~s do the single head 
cane,and little summer pruning. 
A 11 vi nes on the low tre 11 i ses produced areasonab 1 e 
crop one year before the single curtain system and two years 
befor~ the full potential of the double curtain would be fully 
~~alised. The cost of the trellis is of significance; the 
cheapest would be the low V system with low posts and only four 
wires, next would be the single curtain with high posts and one 
or two wires, then the head cane with high posts and five wires, 
.followed by the double curtain with spacers and three wires and 
lastly, the high V with eight or nine wires and spacers. 
It should also be remembered that rows can be closer 
together with the head cane and single curtain, but further 
apart to allow spread for the other three. 
3. The Lincoln Canopy System 
At Lincoln College, two canopies have been used for 
mechani ca 1 harvesti ng. The low canopy for raspberri es and the· 
high canopy for apples and other tall fruit. Grapes have been 
tested on both canopies and the low system offers hope for 
increased yields and ease of mechanisation. The following 
contains excerpts from an article in the N.Z. J. Agric., July 1980. 
Vines were planted 2.4m apart and a trunk established to 
the height of the canopy at 90cm. From the head, four cordons 
were laid down 30cm apart and fruiting canes grown horizontally 
at lO-20cm intervals. 
Due to the large number of buds laid down, vegetative 
growth from each is not excessive and surplus vigour tends to be 
channelled into the shoots near the end, which hang over as a 
curtain. This is cut away just before harvesting. If other 
shoots become too dense they may be trimmed back in summer. In 
subsequent years we plan to spur-prune the horizontal canes in 
winter, both by hand and mechanically. 
·We· believe that the distance between plants of 2~4m is too 
·great, and that a canopy would be established much more rapidly if 
plants were half that distance apart. 
The first crop was produced on the four canes laid as the 
cordon. Thi s was, however, diffi cu lt to remove, since it was 
close to the centre and could not be easily shaken mechanically. 
Later trops produced on the canes at right angles to the cordon~ 
were easily dislodged. The shaking system consists of freely-
rotating vibrated finger wheels which engage with the horizontal 
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canes from above. Dislodged berries fallon to a collecting 
conveyor only a few centimetres below. 
Because of the large number of buds laid down on the 
canopy, potential yield per unit area is high. In the 1979/80 
season, fully-established vines had an average of 314 buds, which 
set fruit as heavily as more conventionally-pruned plants with 
25-50 buds. Yields on a per-hectare basis were equivalent to 
23 tonnes (9.4 ton per acre), which is at least double the yield 
expected from conventional upright methods. 
Development of ripeness was somewhat different from the 
vertical standard trellis. Acids declined at about the same 
rate, but the rise in sugar was reduced; for example, on 2 April, 
sugars and acids, for the canopy and vertical trellises 
respectively, were 15.3 Brix, 10.6g/Z and 19.2 Brix, 10.3g/Z. 
30cm 
./--. 
...... ----2.4m ---_J>-
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In the 1980/81 season, yields were overall very low and 
bird damage was severe. Estimated yields were 8.7t/ha, one 
third of the previous year, but still three times the yield on 
other systems (see Table 6) in adjacent plots. Because birds 
were causing serious problems, the mechanical harvester was 
used before commercial ripeness. At this stage, sugar was 
equivalent to that in other training systems and a few berries 
left behind, ripened to 19 Brix and 8g/l acid. 
The future of the system depends on a number of factors. 
1. Its ability to maintain high, or at least consistent, 
yields. This will be affected by the capacity of the plant 
to adapt to spur pruning, either mechanical or manual. 
2. The quality of the fruit and its relation to cost of 
production. In addition to sugar-acid balance and wine 
qual ity, thi smay be affected by the abil i ty of the method 
to withstand wet weather and disease. At this stage, 
resistance seems to be quite good. 
3. The development of the machine. The N.Z.A.E.I. harvester 
is now being produced commercially and at this stage, it 
would not seem difficult to adapt it from raspberries to 
grapes. It is cheap compared to other machines, but the 
relative rate of picking is as yet unknown. 
4. Cost factors. These can be divided into those favouring 
the system and those not. 
Favourable points are: 
a) spraying should be cheaper if an lunder-over l boom 
system is used; 
b) high yields; 
c) low cost of harvester; 
d) low cultivation costs - weeds do not grow readily 
beneath an established canopy; 
e) easier pruning - provided mechanical pruning is 
effecti ve; 
f) possibility of using the machine for raspberries prior 
to the grape harvest, thus making it a more economic 
piece of equipment. 
Unfavourable aspects are: 
a) higher cost of trellising; 
b) higher labour required for establishment of the vine. 
Trials are still in their infancy and further work needs 
to be done before the significance of this development can be 
ascertained. It does, however, seem that it may hold 
particular promise for the small-to-medium-sized grape-grower. 
We propose investigating the behaviour of other varieties-
on the canopy, and continuing our trials with the established 
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GewHrztraminer for a number of years. 
4. Narrow Spacing Tria l. 
This trial aimed to evaluate three training systems at a 
spacing system much closer than normal. 
The following training systems are used. 
A. Moselle system 
head 
two-bud 
spurs 
- replacement canes tied to pole 
fruiting cane (10 buds) 
pole 
B. Head Cane - head at 90cm. 10 buds per cane, two 2-bud spurs. 
C. Cordon - with two canes as shown. 
7 bud cane 
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Layout 
The test variety Gewurztraminer is flanked by White Riesling 
and Pinot Chardonnay as guard rows. Three training systems 
(A. B. and c.) are repeated four times as shown. 
1- - ----
I 
I 
I test I 
t I plants 
1.2m L .J 
~ 
B 
" 
C 
Gewurz-
traminer A 
'-
C 
B 
C 
A 
B 
:Rhine Pinot C 
Riesling Chardonna A 
(guard) (guard 
- J B 
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ResuZts 
• In 1979 the following yields were obtained: 
II 
Gewurztraminer 
Moselle 2.65kg/vine = 14.7t/ha 
Head Cane 1.82kg/vine = 10. It/ha 
Bent Cane 3.38kg/vine = 18.7t/ha 
White Riesling (Guard) 
Mosell e 2.88kg/vine = 16.0t/ha 
Head Cane 3.98kg/vine = 22.1 t/ha 
Bent Cane 4.38kg/vine = 24.3t/ha 
• In 1980 only Gewurztraminer was evaluated. 
Moselle 1.34b kg/vi ne = 7.4t/ha 
Head Cane 1.74a kg/vine = 9.7t/ha 
Bent Cane 1.23b kg/vine = 6.8t/ha 
• In 1981 vines were not pruned to exactly the same numbers 
of buds. Data from Riesling are: 
Moselle 20 buds/vine 2.45kg/vine = 13.4t/ha 
Head Cane 18 buds/vine 2.04kg/vine = 11.2t/ha 
Bent Cane 25 buds/vine 2.62kg/vine = 14.4t/ha 
II The Gewurztraminer and Chardonnay were too badly damaged 
by birds for the results to have meaning. 
Unfortunately, original data for 1979 was lost, so figures 
cannot be analysed. Figures in 1980 are significant at the 
5% level and in 1981 at the 1% level. Up to 1980 all the vines 
were trained to the same number of buds, and there was no 
consistent pattern in yield. In 1981, the yield followed the 
number of buds retained. Yields per bud were 122g Moselle, 
113g Head and 105g Bent cane. As with the previous trial, 
the indication is that the numbers of buds per vine or per 
metre of row is the important factor. 
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PART 4 
PHYSIOLOGICAL INVESTIG~TIONS 
• When vines are cane-pruned, the canes can be placed 
horizontally along the base wire or trained and bent 
at different angles to the horizontal. When the base 
of the cane points upwards at about 45 0 it was found 
that early vegetative growth near the base was lower 
than that further along the cane. This could be a 
useful way to reduce congestion near the head. A 
spur-pruned vine has little variation in growth rate 
along a cordon. 
• Ethephon sprays reduced summer growth and could reduce 
summerpruning~ unfortunately~ our trials also showed 
set was reduced and some means to overcome this problem 
must be found. 
• Secondary bunches are a prohlem in some cultivars sipce 
if included with primary bunches when harvesting~ they 
lower sugar~ raise acid and usually lower wine quality. 
While removal may overcome this problem~ it did not 
change the sugar and acid levels of the remaining 
primary bunches~ even if done nine weeks before harvest. 
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• Laterals on canes are normally removed hlhen canes are 
selected for laying dOhln during hlinter pruning. Buds 
on laterals hlere found to be about 24% less fruitful 
than those on the primary cane~ but these laterals 
could still be retained if sufficient primary canes 
hlere not available. 
-In assessment of eleven grape cultivars,fruitfulness 
of buds hlas found to increase up to bud 9 or 10. 
Buds 9 or 10 had thlice as many flohlers as buds 1 or 
2. There hlere also. more blind buds in position 1 and 
2 • 
• Some cultivars have considerable numbers of double buds 
grohling from each node. The second bud hlas shohln~ &n 
a number of cultivars~ to have only about 30% of flohlers 
the primary had~ and congestion of shoots can be a problem 
/I 
hlhen double buds grOhl. If Gehlurztraminer hlas pruned to 
14 buds per metre of rOhl almost 40% of the buds hlere 
double. If this hlas increased to 20 buds/metre only 4% 
of the buds hlere double. On this cultivar a large number 
of adventitious buds are formed and these are also 
reduced hlhen more canes (and buds) are retained . 
• Buds hlhich are forming &n the axil of a leaf on the day 
hlhen it is only 2.5 cm in diameter are sensitive to 
the temperature on that day. 50% more flohlers are 
formed if the maximum temperature is 30 0 C rather than 20 o C . 
• Topping shoots hlhen the flohlers are at the stage of cap-
fall increased set by about 50% . 
• On Chenin Blanc and white Rieslin~ gibberellic acid 
elongated bunches~ reduced disease~ but unfortunately~ 
reduced .yield. On Chardonnay hlith 'hen and chickens'~ 
gibberellic acid increased bunch hleight by nearly 50%. 
eEthephon and/or girdling increased colour of skins of pi not 
Noir by 60-100% . 
• In a year of a late frost those vines hlith a head at 90 cm 
yielded 76% more crop than those at 50 cm. 
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A, GROWTH OF SHOOTS 
Growth from Bent or Angled Canes 
Some of the training systems in these trials use canes 
bent into different positions. It is commonly believed that 
bending and arching canes promotes different patterns of 
vegetative growth and these trials are intended to investigate 
whether they do occur. 
Experiment 1. Two grape culti vars were used - Durif and Pi not 
Meunier, and on each, five plants were treated as shown below 
in the winter of 1980. 
(Bent cane 
( Spurs 
Thirty days after bud burst, growth of shoots from the 
canes was measured. To even out fluctuations mean growth of 
buds 1-3, 4-6, and 7-9 counting from the base were calculated 
and results are shown in Fi gure 3 . 
Fig. 3. Different Growth Rates from shoots at Different Angles. 
30 
20 
10 
t'1 not NetiO 1 er 
.()urif 
~ Bent Cane 30 ~ 
Spur ~~~~Horizontal - different plant I 
o '--.'";''"''' -,,~ " .. , 
,Bent Cane 
<. u... -0-:7:: 
-"'t',... __ - - ~ .Horizonta1 - same plant 
""7-~ //" e_. / . 
'-. 
~ 
@~-:-~~ "'-. 20 I 
./ 10 _ 
~--~------~------~-----
1-3 4-6 7-9 1-3 4-6 7-9 
In spur-pruned vines, growth was much more even along the 
cordon whereas on the bent vi ne" growth progres s i ve ly increased 
from the base to the end. The pattern of growth on the 
horizontal canes varied between the two cultivars, but growth 
near the base was always higher than bent canes if the horizontal 
cane was on the same plant. If the horizontal cane was on a 
different plant. the pattern of extension of shoots was similar 
to the bent cane. 
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Experiment 2. In a separate trial three cultivars were trained 
in two ways as shown below. 
Ten canes each from bent and horizontal training methods 
were sele€ted, only one from each plant. Plants were selected 
randomly from the narrow training trial. On 13 November 1980 
about five weeks after bud burst, growth was as shown in 
Figure 4. As with Pinot Meunier and Durif, growth for the bent 
cane was low at the base and increased to the centre, after 
which it either further increased or decreased slightly. The 
horizontal canes had much higher growth at the base, but once 
again, varied much less towards the middle and end. 
Fig. 4. Growth rates of shoots from bent and horizontal canes. 
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Experiment 3. Canes of eight Chardonay plants were grown at 
varying angles to the horizontal, as shown below. 
Shoots 
measured------Goo Horizontal 
450 down 
Canes had 9-12 buds and shoot length was measured on 3 November 
1980~ 36 days after bud burst. Results are shown in Figure 5. 
Fig. 5. Growth of Shoots from Canes at Different Angles to the 
Horizontal. 
Cha donnay 
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Bending a cane downwards 45 0 increased growth near the base 
compared with a horizontal cane. It doesn1t appreciably modify 
growth near the centre or the end. An upwards pointing cane 
makes much more growth at the end, whereas the growth near the 
base and at the centre is not too different from the horizontal 
cane. 
Conclusions 
A cane that is laid down with the lower portion at an 
angle above the horizontal will tend to have reduced growth 
near the base. If that shoot continues at the same angle, it 
wi 11 be strongly domi nant at the ti p. If, however, it is bent 
down again at half its length, it may continue to be slightly 
dominant at the end or, may be slightly more dominant at the 
centre. Two cultivars out of five showed this latter pattern. 
Horizontal canes are more even in growth from base to tip. 
There may be some differences between cultivars in this 
respect. Spurs show the most even growth along a cordon from 
base to tip. 
ppactical Applications 
At the head of a vine, growth is often congested since 
there is extension from the basal buds on canes and from the 
spurs. By starting the canes upwards some of this congestion 
could be reduced and more even distribution of leaves on an 
upright trellis should be achieved. This might have the 
further advantage of presenting the shoots from spurs to greater 
light and therefore promoting flower-bud initiation for the next 
year. 
This is shown graphically in Figure 4 in a stylised grape 
trained with a horizontal cane and one at an initial angle of 
45 0 . Using growth rates based on the data for Pinot Meunier 
and Durif, and distances shown in Figure 8 , we notice that 
there is already congestion at the head in both systems, but 
with the angled one, the spur shoot has clearly an advantage 
due to its more rapid growth and should be more likely to gain 
high access to light, possibly then providing better initiation. 
When a grower wishes to lay two or more canes down, this 
problem is compounded since at some point two canes and a spur 
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will be producing shoots in a small area. By using a cordon 
cane method congestion is reduced. This is shown in the lower 
diagram. On the left both canes are laid horizontal, on the 
ri8ht one cane is laid upwards at 450 and one downwards at 
45. With the latter, there is seen to be less congestion 
in the early stages of growth. 
5cms 
~
I I I 1111111111. I II !. 
5cms 
~
ion in Cane-
Spurs are shown in black, canes are striped, the permanent 
part of the vine is stippled. 
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Reduction of Vegetative Growth with Ethephon 
Israeli and American work has shown that 'Ethrel I sprayed 
on the vine will reduce vegetative growth and could therefore 
be a valuable replacement for summer pruning. 
On four plants the foliage canopy above the grapes on 
Durif was sprayed with ethephon at 500ppm or 1000ppm. 
Subsequently, all extension growth on four canes or four plants 
was measured, plus extension of laterals. At harvest, data on 
berries was also recorded. Data is shown on Table 7, Page 70. 
Ethephon has been effective in reducing vegetative growth, 
but regrettably, has led to a reduction in yield. Unless this 
reduction can be overcome the treatment will not be feasible. 
Timing, concentration, portion of canopy to be sprayed, clearly 
need to be investigated. 
TABLE 7 
EFFECT OF ETHEPHON ON VEGETATIVE GROWTH "AND FLOWERING 
Treatment I Vegetative Growth (cm) I Vegetative Growth (cm) I Number of Primary I Av, Wt. of , 
,15/12/80-5/1/81 ! ,5/1/81-4/2/81 ! Bunches I Bunches 
Maln Cane Laterals i Maln Cane, Laterals ! 
i ! 
Control 223 268 ! * ! * 51 I 26g i 
, 
I I 500ppm 108 154 I 257 398 36 15g 
1000ppm 36 32 I 158 306 21 23g 
. L __ . --~-~ .. -
--
*These were too large and could not be measured on this date. 
Yield (g) I No. of Secondary 
Bunches 
1 .326 18 
540 8 
483 3 
-...,J 
o 
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B. FLOWER FORMATION, FRUIT GROWTH AND FORMATION 
1. Removal of secondary Bunches 
In a number of grape cultivars, second set on lateral 
branches can be quite high and lead to a substantial yield of 
bunches which usually ripen too late. If mixed with the main 
crop they reduce sugar and increase acidity in the resulting 
must. 
Pinot Gris and Pinot Meunier at Lincoln have always 
produced a high level of second set and this trial attempted 
to determine whether their presence modified the final sugar 
and acid levels in the fruit of the first set. 
Eight plants of each cultivar had all secondary bunches 
removed on 25 February 1980; eight were left as control. In 
Pinot Gris, an average of 46 bunches were removed from each 
plant. On Pinot Meunier, 25 bunches were cut off. 
The following data collected at harvest (1 May) shows 
there was no effect of removing bunches of second set. They 
constitute a nuisance in the picking of grapes, but do not 
seem to change the sugar-acid balance. 
Means 
Treatment % Sugar pH gil acid 
Pinot Gris 
Normal 20.6 3.41 12.4 
Second Set Removed 20.8 3.45 12.4 
Pinot Meunier 
Normal 19.4 3.49 12.6 
Second Set Removed 19.6 3.47 12.6 
A high level of second set is a particular problem when 
mechanical harvesting is used, since they cannot be separated 
and must reduce the sugar level and increase the acidity. 
Especially in cool seasons, quality of wine will therefore be 
72 
substantially reduced. They can be removed before picking by 
hand, but this naturally is very labour intensive. Other 
methods to reduce the numbers of second set grapes may still 
be highly desirable. Some results described later in Table 14, 
showing the difference in second set on low and high trellises, 
are definately worth investigating further. 
2. Flower and Fruit Formation and Lateral Shoots 
When vines are cane-pruned it is sometimes difficult to 
obtain many buds on canes of certain cultivars, especially if 
their growth is vigorous. Long internodes mean that perhaps 
only six to seven buds are present in a one-metre long cane. 
Thus, to provide adequate bud numbers, several canes are laid 
down and laterals normally trimmed off, but buds on these 
laterals are much closer together. It seemed to us that if 
these laterals could be used, some benefits might accrue . 
3 primary shoots .,0 c.. 
wi th 7 bud~~:~~".s~d~~==;;: 
10 20-
tota 1 _. 
21 buds 
2 canes: primary cane cut at first 
lateral and lateral retained; total -
20-25 buds. 
The experiment aimed to investigate the fruitfulness of 
primary and secondary shoots (i .e. main canes and laterals). 
Vines were pruned as shown below. The cultivar chosen was 
Wh ite R i es 1 i ng . 
primary cane 
~ 
secondary cane 
~~--~~~------'--------------~-'~-----(or lateral) 
The information gained is summarised in Table 8. 
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TABLE 8 
BUD NUMBERS AND YIELD FROM MAIN CANES AND THEIR LATERALS 
No. of Mean bud Mean Bunch Bunches Av. Wt. Yield 
Canes No. per Cane No. per cane per bud per bunch per bud 
Primary cane 18 7.0 11 1. 54 70g 
Secondary cane 33 7.2 12 1.63 58g 
('I atera 1 ) 
Hori zonta 1 
Spurs 
cane 3 7.3 17 2.32 64g 
29 2.1 3 1.50 63g 
The data show that each bud of a lateral produces slightly 
less fruit than the cane on which it was born (94g cv 110g). 
This may be slightly misleading, however, since horizontal canes 
on which laterals were removed produced 148g and on adjacent 
White Riesling vines which were trained normally, 150g of fruit 
were produced per bud. It appears that allowing laterals to 
grow, slightly depressed yield on the main cane in comparison with 
those canes where laterals were removed. Buds on main canes were 
10.9cm apart and those on laterals 7.0cm. If we assume laterals 
produced 94g of fruit per bud and main 150g, then the canes 
yield per metre in each case is 94 x 100/7 = 1.34kg for laterals 
and 150 x 100/10.9 = 1.37kg for main canes, i.e. virtually the 
same. On the laterals there would be more shoots needed to 
produce this weight of fruit and therefore more congestion. In 
this cultivar therefore, it would be disadvantageous to use 
laterals instead of main canes. 
110g 
94g 
148g 
94g 
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3. FruitfuZness of Buds of Grape Vines 1979/80 
A number of studies have shown that buds on canes increase 
in fruitfulness from the base to the centre, often declining at 
the end. Sometimes differences between cultivars are quoted 
and used as the basis for selecting canes of different length. 
It seemed appropriate when investigating a new area to consider 
the fruitfulness of buds along a cane in those cultivars which 
were being studied. 
For each cultivar, five canes were randomly selected on 
different plants and at flowering, the flower numbers were 
estimated. Flower clusters were, in fact, counted but these were 
found to have a strong, positive relationship to flower numbers. 
FRUITFULNESS OF BUDS ~.LONG A CAN!;. 
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TABLE 9 
CLUSTER COUNTS PER BUD 
Cu1tivar Bud Number (counting from base) 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
GewOrztraminer 17.7 28.8 27.6 33.4 30.8 28.6 27.8 50.8 19.8 52 38.8 34.3 64 45.8 30.7 15 
Grey Riesling 21 28.3 29 38.8 52 42 41.7 34 41 49 58 
Pinot Noir 30 34.7 31. 5 40.6 49.8 42.8 51.8 49.3 65.3 78 67 
Chardonnay 0 34 25 18.7 31 28 38.6 42.6 32 
MOller Thurgau 26.3 31.5 30.3 45.8 54.2 38.6 66.6 67.3 72.7 
Pinot Blanc 47.7 53.7 54.8 79.8 62.7 76 56 64.2 83.3 79.25 24 -...J (.J1 
Pinot Gris 38 45.5 46.5 46.3 69.8 51.6 58 79.7 68.7 82 52 83 
Pinotage 46.5 17 33 44.3 41.8 44.3 43.4 39.4 79 59.3 60.7 48.7 
Pinot Meunier 17 35 32.3 38.3 58.3 47.3 37.3 63 67.3 46.7 44 
Semillon 18 16.8 30.3 25.5 30.3 28.3 41 19.3 20.7 42.7 47 22 
Cabernet 12 28.7 26.3 28.5 52.2 38.3 54.2 58 78.3 56.7 82 41 12 31 35 
Sauvignon 
Mean for all 24.9 32.2 33.3 40.0 48.4 42.3 46.9 51.6 57.1 60.6 52.6 45.8 38 38.4 32.9 15 
Culti vars 
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There was considerable variation for each cultivar 
proceeding along the cane. This was no doubt due to the fact 
that there were only a maximum of five figures contributing to 
the mean for each bud position, and, because some buds were 
blind (did not burst), there were in many cases, fewer. 
Nevertheless, all tended to increase to a ~aximum at buds 9 or 10 
which suggests that canes in all cultivars should be pruned to 
preserve at least that many buds. The data for all cultivars 
together are shown graphi ca 11y in Fi gure 7 and illustrate the 
almost steady increase from 25 clusters in bud 1 to 60 in bud 10. 
The drop at bud 6 is interesting and occurs in nine of the 
11 cases. We have tried to relate it to weather data without 
success. It needs to be investigated in another season. 
The number of buds in various positions which haven't 
grown is shown in Table 10. 
TABLE 10 
PERCENTAGe OF BLIND BUDS AT VARIOUS POSITIONS ALONG THE CANE 
Cu1tivar Bud number (counting fl'om base) 
2 3 4 5 6 7 8 9 10 11 12 13 
Gewurztrami ner 40 20 20 20 20 40 
Grey Riesling 80 20 20 40 40 20 
Pinot Noir 40 20 20 
Pinot Chardonnay 100 60 40 40 20 20 
Muller Thurgau 20 20 20 20 40 
Pinot Blanc 40 40 40 20 20 40 .. ' 
Pinot Gris 60 20 20 20 20 20 40 
Pinotage 60 20 20 20 20 40 20 20 20 20 
Pinot Meunier 60 20 20 20 20 .20 20 20 40 20 
Semi 11. on 40 20 40 60 40 40 40 20 20 20 20 
Caberpet Savignon 60 40 20 20 20 20 20 20 
Mean for all 42 29 18 16 18 18 13 18 16 9 15 20 
cultivars 
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Results show that the percentage of blind buds was between 
10% and 20%, but did tend to be more common in buds at the first, 
and to a lesser extent, the second position, giving another 
reason why canes with at least nine buds is desirable. 
FI GURE 8 
DISTANCE BETHEEN BUDS ON GRAPE VINES 
2 4 6 8 10 12 14 
Bud number from base 
Figure 8 shows the distance between buds at different 
positions. The first bud was normally lcm from the base, 
although it should be noted that there is usually another small 
bud at the base itself which was not included in this study; 
the second was 3.5cm from the first. The fourth bud was 9cm 
from the previous one and from then on, buds were at about the 
same distance apart, diminishing only slightly to 8cm at buds 
12-14. 
These data are the means for a number of cultivars. 
Differences between cultivars can be shown by using the data 
to determine the length of cane needed to contain 9 buds. 
16 
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Gewurztraminer 78cm 
Grey Riesling 73cm 
Pinot Noir 68cm 
Pinot Chardonnay 73 
Pinot Gris 73 
Muller Thurgau 69 
Melon (Pinot Blanc) 58 
Pinotage 60 
Pinot Meunier 63 
Semillon 44 
Cabernet Sauvignon 55 
These figures should not at this stage be regarded as 
authoritative. All those cultivars below Muller Thurgau were 
two to three years younger than those above which were six to 
seven years old. It could therefore be a factor of age and 
vigour and needs to be further investigated. 
DoubZe Buds 
In many cases more than one bud grew at a node. When this 
occurred, only the dominant shoot was used for the figures in 
above calculations. The number of double buds on five canes (about 50 nodes) is shown for all cultivars. 
Gew~rztraminer 20 
Grey Riesling 0 
Pinot Noir 1 
M~ller Thurgau 0 
Melon 12 
Pinot Gris 6 
Pinotage 8 
Pinot Meunier 2 
S~millon 1 
Cabernet Sauvignon 7 
There are clearly varietal differences in susceptibility 
to double budding, GewUrztraminer is well known for being prone 
to this characteristic. Melon also had a large number, but 
others had none or virtually none, e.g. Grey Riesling, Pinot Noir, 
Muller Thurgau, and Semillon. 
We were interested in following up this aspect and looked 
at buds on Gewtlrztraminer plants at different spacing. The data 
in Table 11 shows these data which are the means of five plants 
each on four training and spacing trials. 
All plants wer~ four years old with a butt diameter of 
2.5cm. 
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TABLE 11 
BLIND BUDS J DOUBLE BUDS AND ADVENTITIOUS BUDS 
II 
IN GEWURZTRAMINER 
No. of buds No. of double Bud., arising from No. of blind 
Training System per metre· buds as % of old wood as % of buds as % of 
of row buds laid down buds laid down buds laid down 
Head Cane, two 
arms, plants at 
1. 2m in row 18.6 4.5 74 0.8 
Head Cane, two 
arms, plants at 
2.4m in row 13.7 37.2 87 3.0 
Head Cane, four 
arms, plants at 
2.4m in row 20.5 4.5 55 6.5 
Canopy, pl ants 
at 2.4m in row 194.9 0 5 23.6 
This table shows that Gewurztraminer not only has a large 
number of double buds, but also that a lot of adventitious buds 
are capable of arising from wood over one year old. Both the 
number of double and adventitious buds was highest when the 
number of buds per metre of row was the least. It was almost 
insignificant when a large number of buds were laid down as in 
the canopy row. On the other hand, the number of blind buds 
was small when less than 20 buds were laid down .per metre of 
row, when the number of buds increased to 200, almost a quarter 
were blind. Heavy pruning, obviously tends to reduce blind buds 
and increase double buds and adventitious buds, neither of which 
latter are productive and both therefore excessively increase 
the proportion of leaf area to fruit. 
It would seem therefore, that unless we wish to rub off 
large number of buds just after they burst, it would be more 
profitable to increase the number we lay down to more than 
20 per metre. The desirable number will need to be determined, 
but on the upright trellis, numbers of 30-40 could be worth 
investigation. It would probably be wise to monitor this 
carefully over a number of years, since adventitious buds might 
be expected to get less as the plant gets older. 
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Fruitfulness of Primary~ Secondary and Tertiary Buds 
Some vines such as Gew~rztraminer regularly extend 
secondary shoots from buds and it is believed that these are 
less fruitful than primary ones. This experiment aimed to 
determine the fruitfulness of primary, secondary, and even 
tertiary buds of grapes. Sometimes, frosts will kill primary 
buds and this will induce secondary buds to grow in all 
cultivars. If they are reasonably fruitful, a significant crop 
could still be obtained. For each cultivar listed below, four 
canes were randomly selected; on each shoot, three buds were 
left untouched, on another three, the primary cane once 
2cm long,was rubbed off, while in another three, both primary 
and secondary buds were removed as they began to grow. 
Cultivars were divided into three groups, early, middle 
and late bud burst. Primary, secondary and tertiary buds were 
between 3cm and 6cm long on the following dates: 
Primary Secondary Tertiary 
Early cultivars 19 Oct. 1 Nov. 25 Nov. 
Middle II 26 Oct. 8 Nov. 23 Nov. 
Late II 1 Nov. 12 Nov. 30 Nov. 
Although tertiary buds grew, none, apart from 10 flowers 
in Pinot Noir, were fruitful. Fruitfulness of primary and 
secondary buds are shown in Table 12. 
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TABLE 12-
MEAN NUMBERS OF FLOWERS FROM PRIMARY ~ND 
SECONDARY BUDS IN SEVERAL GRAPE CULTIVARS 
Bud Burst Date of Harvest Berries from Berri es from (1980) Primary Bud Secondary Bud· 
Ear1,l Bud Burst 
Chardonnay 24 April 114 59 (52%) 
Gewurztraminer 10 Apri 1 50 18 (36%) 
Pinot Nair 1 May 148 32 (22%) 
Chasse1as Dare 18 April 51 17 (33%) 
M~ller-Thurgau 7 April 463 89 ( 19%) 
Mean 165 43 (26%) 
Middle Bud Burst 
Pinot Gris 1 May 203 49 (24%) 
Pinot Meunier 1 May 94 40 (43%) 
Pinotage ,25 May 163 49 ( 30%) 
Duri f 23 May 135 58 (43%) 
Mean 149 49 (33%) 
Late Bud Burst 
White Riesling 27 May 144 55 (38%) 
Semi110n 5 May 120 45 (38%) 
Cabernet Sauvignon 5 May 171 36 (21 %) 
Sy1vaner 19 Apri 1 118 29 (25%) 
Golden Chasse1as 5 May 122 81 ( 66%) 
Mean 135 49 (36%) 
Overa 11 Mean 150 47 (31 %) 
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Grapes are particularly sensitive to frost once buds begin 
to swell and bud swell occurred approximately 10 days before shoots 
were 4cm long. Thus a frost on the 9th October would have 
damaged early cultivars, but left late and mid-flowering ones 
undamaged. The secondary bud of an early cultivar would have 
been at a similar stage to a primary bud of a late one and 
would escape all but the latest frosts. The data in Table 11 
show that secondary buds are about one third as fruitful as 
primary ones, although there does seem to be some cultivar 
variation which needs to be confirmed over another one or more 
seasons. Choice of late-flowering grapes will go some way to 
overcoming frost risk, although many of the early ripening ones, 
which might be particularly attractive for frosty climates with 
short seasons, are also early flowering. 
Effect of Leaf Area on Sugars and Acids in Grapes 
This trial was designed to see if the number of leaves on a 
shoot affects the level of sugar and acidity in the berry. On 
two canes on each of four plants of Pinot Meunier, four shoots 
were selected; one was allowed to develop only five leaves after 
which, the shoots were decapitated and any laterals and further 
leaves removed before they could develop. Three other shoots 
were restricted to 10, 15 and 20 leaves, respectively. At 
maturity (8/1/81), sugars and acids were measured, but there were 
no differences or trends apparent. In another trial with the 
same cultivar, four plants had all shoots restricted to eight 
leaves, and on another four, shoots were limited to 16. Mean 
soluble solids for the two treatments was 20.10 and 18.10 Brix 
for the 16 and eight leaves respectively, and acids were 9.06 
9.88 gil. There was 5% significance between sugar levels. 
Tentative conclusions from this trial suggest that the 
number of leaves on a shoot does not alter sugar and acid levels 
unless all shoots are restricted,when sugars are less with 
smaller'leaf area. 
Effect of Temperature on Flower-Bud Initiation 
Work described in the thesis of B.A. Palma - 'Studies on 
Initiation, Set and Growth in Grapes' 1980 (Lincoln College), 
showed clearly that the number of flowers which were found in 
buds of grapes was dependent on the temperature on the day fn the 
previous season, when the size of the subtending leaf was 2.5cm 
in diameter. In other words, temperatures when the shoot was 
elongating in one season affects the fruitfulness of buds on canes 
we will select in the winter and the shoots which grow the next 
season. If the maximum temperature on the appropriate day is 
300C, about 50% more flowers may be formed than if the temperature 
is 200C. This information could conceivably help the grower to 
select the appropriate length of cane to use. 
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For example, if in the early part of the growing season temperatures 
are low but this is followed by a warm or hot period, it might 
be wise to select rather longer canes to ensure that parts of the 
can~ whose leaves were 2.5cm diameter in the hot weather were 
included. A long term study of this problem could be very valuable 
and have economic consequences to growers. 
Improving Fruit Set by Topping of Vines 
Work described in the masterate thesis of B.A. Palma -
"Studies on Initiation, Set and Growth in Grapes, 1980", showed 
that trimming the tips of growing shoots increased the number of 
berries per bunch by 60% in Pinot Noir and 40% in White Riesling. 
Topping inc.reased bunch weight just slightly less than berry 
number - 46% Pi not Noi r, 34% Wh ite Ri es 1 i ng. Both effects were 
greatest when done at cap - fa 11, s 1 i ghtly 1 ess effective at 
fruit set and very little effective at veraison. Topping 
lowered the acidity in the berries by about 19/1 and increased 
soluble solids by 10 Brix. 
Most growers do top and trim when the shoots reach the 
top of the trellis. These results suggest the timing is critical 
and if done at cap fall considerable yield increases are possible. 
Palma~s work suggested that metabolites were diverted to the 
berries. 
Loosening Bunches with Gibberellic Acid 
Further work described in Palma's thesis showed that 
applying Gibberellic acid, 7.5ppm,to Chenin Blanc three weeks 
before flowering, increased bunch length by 28%, but reduced 
yield 41%. In later work with Chenin Blanc and White Riesling, 
bunch length was increased by 17% and 30% respectively; bunch 
weight was reduced by 48% and 47%, and the number of rotten 
berries per bunch reduced from 16 to 4% and 25 to 2.5% 
Reduction of rots was the encouraging result which was 
due, no doubt, to looser bunches; nevertheless, the drastic 
yield reductions will need to be overcome if the treatment is to 
be commercially applied. Timing and rate of application could 
be the approach needed to solve this problem. 
Gibberellic Acid Effects on Chardonnay 
In the clone of Chardonnay grown at Lincoln, low yields and 
'hen and chickens' has been a continual problem. Since many 
small berries are seedless and since gibberellic acid has increased 
size in seedless grape cultivars, Palma tested GA3 on Chardonnay. 
It was applied twice, 100ppm at flowering and 40ppm at fruit set. 
Results were very encouraging. Bunch weight was increased by 
49% and there were 37% more berries in the bunch; number of small 
berries was reduced by half. Bunches were slightly larger (8%) 
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soluble solids were 10 Brix higher and acid was reduced byl.5g/Z. 
All results were significant. 
These data could provide a very valuable method to improve 
yields of Chardonnay and per~aps any other cultivar with a hen 
and chicken problem. Further trials are warranted. 
Improving Colour of Pinot Noir 
Palma showed in his thesis that colour development could be 
increased by girdling and ethephon treatment. Pinot Noir is 
notorious for poor colour development and the results offer a 
profitable method. Ethephon was applied at 250ppm when the 
surface of the berry was 50% coloured, girdles were made at the 
base of canes on the same date. Pigments in the skins of the 
berries was measured at harvest. Absorption of colour was 
increased by ethephon 84%, by girdling 57% and by the two together 
105%. All treatments reduced acidity by nearly 2g/l and increased 
sugar 2.50 Brix. Berry weights were not affected. 
More work is needed to see if this is a consistent result 
and whether any carryover to the next year is observed. If the 
colour increase of up to 100% is carried through to the wine, the 
production of this highly desirable grape would be greatly 
encouraged. 
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Growth and Flowering from Vines Pruned to two 3 four and six Canes 
-5 
In the Chardonnay cultivar, three vines were pruned to 
two canes per vi ne, three to four cane's per vi ne and three to 
six canes per vine. Each cane had about nine buds. Data shown 
in Figure 9 indicate that there is more rapid early growth the 
more canes that are retained on the plant. This is a surprising 
result and one might have expected that with fewer growing 
points, more rapid growth would have ensued. In pruning woody 
plants, it is generally recognised that heavy pruning reduces 
total growth of the tree, but increases length of the individual 
shoots that result. We have no way of knowing what the total 
growth of these vine shoots would have been had summer pruning 
not been required, but the difference in early growth was a 
surprise. 
Fig. 9. Growth from vi nes pruned to 2, 4, or 6 canes 
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Bud Number 
The response of the shoots in terms of bud numbers, bunch 
numbers, weight, etc., are shown in Table 13. 
TABLE 13 
-
EFFECT OF CANE NUMBER ON BUNCH NUMBER l SET AND YIELD 
No. of Canes Total Bud Total Bunch Bunches Set of Weight of Total Yiel d 
No.1 Vine No.1 Vine per Bud Flowers Bunch Yield per bud 
2 19 27 1.42 23.2% 14.3g 379g .19g 
4 30 37 1.23 13.6% 11.Og 412g .14g 
6 50 73 1.46 16.5% 11.4g ·833g .16g 
From angle of cane 
trial: 6 canes total 48 64 1.33 11.7g 760g .1Sg 
0::> 
0'1 
Two upright canes 16 25 1.56 12 301g .1Bg 
Two horizontal canes 17 21 1.23 13.3 279g .16g 
Two downwards canes 15 18 1.20 10 180g .12g 
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It is expected that the more canes that were left, 
the greater would be the yield, due to more bunches being 
available. That set was also reduced when more canes and 
therefore bunches, were left on the plant, was also to be 
expected on the logic that each berry would have access to more 
metabilities, nutrients, etc. The two canes pointing upwards 
at 450 also had more bunches per bud. Since in these experiments 
canes were randomly selected, it appears that favouring growth 
on part of a cane by inclination or by modifying cane number, 
can affect number of bunches per cane, presumably by inhibiting 
flower development and making a potential bunch into a tendril. 
ConcZusion 
In the Chardonnay wine, increasing the number of canes 
from two to six, increased yield. Canes placed in a more-
favoured growing position (upward pointing) had more bunches 
per bud and more crop,producing more bunches. 
Yield overall was very low, but in these conditions 
there is a definite advantage in increasing the number of buds 
at pruning. 
Height of Training 
As previously described, cultivars are trained with the 
head at either 50cm or 90cm. Prior to 1981, no differences in 
yi e 1 ds were noted, but a 1 ate frost on 2.. November 1980 was 
sUspected to have damaged some buds. It was decided to survey 
some additional features of the high and low training. 
Table 14 shows the parameters which were measured. In all 
cases there were more bunches and greater yield in the high 
training. Of particular interest was the greater sugar level 
on high-trained plants at veraison, suggesting a more rapid 
maturation rate. Additionally, in White Riesling and Chasselas, 
there were considerably fewer secondary bunches in the high 
training. 
TABLE 14 
RESPONSE OF VINES Tn HEIGHT OF HeAD 
, 
Data at Veraison Data at Harves t 
Cultivar Height of Av. Wgt. of No. of Secondary Av. Yield/Vine Head and No. Bunch (g) Brix Bunches Av. Bunches/Vine of Plants 
Pinot Nair Low (5) 34 8 81 46.4 1 ,940g 
(10/5) High (5) 40 12 74 63.2 2,070g 
Pinot Nair Low (4) 17.5 6.0 71 
(Oberlin) High (5) 30.0 8.0 91 
0:> 
Chasselas Low (10) 20 8 28 22.5 l,OOOg 0:> 
Dare' High (9) 66.7 10 19 33.6 3,lOOg 
White Riesling Low (5) 30.0 8.5 11 30.8 1 ,1 OOg (GM 239) High (4) 45.0 8.0 2.5 35.8 2,OOOg 
Gewurztraminer Low (10) 7.0 7.5 21.8 560g 
High (9) 11. 1 11.0 42.8 940g 
Sauvignon Low (7) 8.0 
Blanc High (9) 8.5 
Means Low 21.7 7.7 47.8 30.4 1 ,150g 
High 38.6 9.6 46.6 43.9 2,028g 
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These are observations and do not constitute a statistically-
designed trial. Nevertheless, it does appear that grapes in low 
training systems have more susceptibility and reduced crop in 
years of late frosts, a result which was also shown in Table 5, 
pageS~. This, of course, merely confirms existing knowledge, 
but in this year, with some cultivars, yields were one third 
of those on the high trellis - economically a very pertinent 
result. Two other trends are worth following in later trials. 
The tendency for vtnes with a high training to be earlier, as judged by Brix a V~raison, and the.~reater amount of second 
set in low training in three out of four cultivars. 
